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INTRODUCTORY. 

Most of the readers of this journal will have seen at page 
104 of the Report of the Proceedings of the Forest Conference, 
held at Simla in October 1875, that I commenced my paper 
on Preliminary Working Plans with some remarks and explana- 
tions on the normal state of forests. Although I had drawn 
up some notes on the subject, they were not printed in tho 
Conference Report, because I wished to improve them, and to 
adapt them more to Indian circumstances. Experience, however, 
has proved to me, that, with my duties as Conservator of 
Forest of alarge Government and the Editorship of the “ Indian 
Yorester,”? not sufficient time is left at my disposal to earry out 
my original intention, Qn the other hand, I consider it high 
time, that endeavours be made to try and supply to those, who 
had no opportunity of studying: forestry at-home, or who wre—— 
not acquainted with continental languages, thg means of mak- 
ing themselves acquainted with the gerfefaMprinciples upon 
which forest management should be baggl. This can be dono 
by translating the best German and French works on forestry 
into English, and great benefits will be derived by following 
that plan. In fact, Mesars. Fernandez and Smythies have 
earned the thanks of Government and of all Forest Officers 
by translating the “ Manuel de Sylvicultare,” by Bagneris, into 
English, of which book a new edition, available to the general 
public, is about to be issued. On the other hand, Mr, 
B, Ribbentrop in his “ Hints on Arboriculture” has at once writ- 
ten an Indian book, based on the general principles of Arboricul- 
ture, or rather Sylviculture. 

I feel that I have to some extent pledged myself to do some- 
thing towards bringing the principles, on which working plans 
should be based, before Indian Forest Officers ; but at the same 
time I do not possess sufficient confidence of producing some- 
thing original, which would be found up to the required standard, 
Under these circumstances I shall adopt the plan of publishing » 
series of articles on the subject in the pages of the “ Indian 
Forester,” giving matorials which have been obtained, partly by 
translating from continental works, and partly by adding what 
experience I haye gathered in India. 
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Before proceeding to business, one word more: “In the 
management of the German State forests the financial prin- 
ciple, that is to say, the management of the forests in such a 
manner as to secure, as far as practicable, the highest possible 
interest on the invested capital, has been asserting its rights 
of late years, Though it is, generally speaking, the only 
correct principle to start from, and then to modify the conclu. 
sions arrived at by means of it according to the special cireum- 
stances under consideration at the time, in the present state” 
of Indian forestry I should meet with endless difficulties, were 
I to follow strictly the above principle. Before we can 
do so here in India, wo must first bring our forests under 
a more regular management. When this has been done, it 
will be time enough to begin and calculate interest, and these 
remarks should be remembered when judging of the method, 
according to which I have treated the subject of working plans 
in the following pages. 

2. The financier, who has to prepare a budget, has to do with 
one yenr’s income and expenditure, which he has to balance; he 
deals chiefly with circumstances referring to one particular 
year, 

On the other hand, the income of a forest, or its annual 
growth, has to be stored up for years, until it becomes of such 
quality, as to be of material use ; consequently a certain stock of 
collected annual incomes has always to be kept in a forest, in order 
to allow of matare timber being removed ; und the forester, ia 
preparing his budget, or working plan, has to take into considera- 
tion the incomes or growths of a series of years; he has to ascer- 
tain the laws which govern the growth of trees from infancy to 
maturity ; his expenditure, or wood to be eut in a certain year, 
represents the income or growth chiefly of past years, whereas 
his income during the same year will generally have to bo kept 
for future years. This peculiarity of forestry cnables an unseru- 
pulous or careless forester to devastate a forest, by removing, not 

. only an adequate annual yield, but in addition a portion of that 
stock of growing material, without which it is impossible to 
secure a permanent yield of matnve timber. On the other haud, 
if a forester removes less than the forest can stand, he acts con 
trary to the interest of the owner. 
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3. To prevent eithor the one or the other, working plans are 
necessary, and it is difficult to understand, why of all measures 
introduced for the better management of the Indian State Forests, 
none perhaps has met with so much resistance, as they have. 
In some cases it was thought, that working plans are not neces= 
sary at all, and in others it was considered, that the time for 
their introduction bad not yet come. These views were the 
result, partly of one-sided ideas, and partly of attempts to intro- 

,duce working plans too complicated to be understood by those 
who were expected to carry them out, 

4, The man who spends his money without ascertaining the 
limits of his resources, is liable to become insolvent. Experience 
has shown the immense importance and necessity of well-arrang- 
ed state budgets, and there is no reason, why forests shonld be 
inexhaustible, or why they could be managed rationally without 
a well-considered plan. On the contrary, of all things a forest 
is liable to bo mismanaged without a previous plan of operations. 

5. During the last few years matters have altered consider- 
ably, and there are few Forest Officers now in India, if any, 
who are not impressed with the necessity of managing the 
forests under their charge according to some fixed plan. 

6. What is a working plan? To answer this question ina few 
words is somewhat difficult, because the meaning of the term 
comprises a great many different objects, but in a general way 
it may be said, that a working plan should measure the yield and 
regulate the management of a forest in the manner moet advan- 
tageous to the owner. The interest of the owner differs according 
to cireumstances. In one instance it may consist in managing a 
forest so as to effect certain climatic results, or it may be to 
derive the highest possible quantity of produce of certain kinds, 
or the highest possible annual revenue, or the highest possible 
interest on the capital invested in the forest, In each of these 
eases the forest will have to be managed in a different manner, 
and in order to ascertain what kind of management is indi- 
eated by the condition of a forest, or how certain managoment 
beara upon the resources of the forest, certain researches have 
to be carried out in tho forest and certain rules for its manage- 
ment have to be drawn up, the eum of which may be understood 
under a working plan. 
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7. Every forest is expected to give a certain yield or return 
to the owner. Under yield is understood the quantity of 
material removed annually, or poriodically. The size of the 
yicld depends on the will and pleasure of the owner of a forest, 
but it is naturally limited, on the one side by the umount which 
grows annually, and on the other side by the growing stock 
available in the forest. 

8. There are two distinct methods of working a forest 
permanently :— 

(1) The strictly annual working, when the fall growth is 
vemoved in equal annual parts, the material being at the same 
time of the normal or fixed age. 

(2) The periodical working, when an annual yield is not 
insisted on, but when the different compartinents or blocks are 
cleared whenever the forest on them reaches the normal or 
fixed age. 

This distinction should be particularly noted before proceed~ 
ing to the first chapter. 


CHAPTER I. 
Oa the Normal State of Forests.* 


9, Most forests are in a more or less irregular condition. 
Thero aro blanks, or only young trees, or only old trees. This 
condition is called the real state of a forest, that is to say, the 
state in which the forest actually is at a certain time, On the 
other hand, a state can easily be imagined, in which every- 
thing is as it ought to be, there are no blanks, there is a proper 
proportion between old, middle aged and young treos, and a 
vigorous growth prevails all over the forest. This condition is 
called the normal state of » forest. The principal object of 
a working plan is, to lead the real state over into the normal 
state, and afterwards to keep it in that state. The points to be 
considered are :— 

(1) What is the normal state? and 

(2.) How is the real state to be led over into the normal 
state ? 


® This and the next chapter consist almost entirely of a tranclation from Professor 
Dr. Gustav Heyer's teachings, 
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Section I, 
Fundamental Conditions of the Normal State. 

10, Theso are three in number :— 

(a.) Normal age classes ; 
(8.) Normal growth; and 
(c.) Normal growing stock. 

Norman aGe Classes. 

If a forest is managed with a rotation of 100 years, the 
trees to be cub annually should be 100 years old, and in 
order to have such trees year after year, it is necessary 
that there should be 100 age classes, the oldest 100 years 
old, and the youngest 1 year, with an equal difference of 1 
year between every twa classes. These are called a series of 
normal age classes, They can be distributed over the forest in 
different ways. Young and old trees may be mixed over the 
whole area, which is the case in most Indian forests, or a certain 
number only may be found on a portion of the area ; for in- 
stance, all trees between 100 and 80 years on one-fifth of the 
area, those between 80 and 60 years on another fifth of the 
area, and goon, Thirdly, each age class may be found on a 
separate portion of tho area, so that there would be, in the 
above instance, 100 different compartments each containing 
trees of the same age only, differing by one year from that in 
the next compartment. The latter may bo called the perfection 
of normal age classes. 

11, Norman crowra. 

The following kinds of growth should bo distinguished :— 

(1.) Normal growth, which is the growth obtained if no 
extraordinary events have influenced it. 

(2) Real growth, which is the growih obtained under extra- 
ordinary influences. 

The normal growth is that, which is obtained in a normal 
forest, where no blanks are met with, where the normal age 
classes and the normal growing stock exist. Tho nearer the 
real atate of a forest approaches the normal state, the nearer 
will the real growth approach tho normal growth. 

12. In most natural forests the real growth will be smaller 
than the normal growth, but circumstances may oceur, in which 
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the two are not only equal, but in which the real growth is 
larger than the normal growth, because the latter must not be 
‘understood to be the largest that can possibly take place, but 
that which can reasonably be expected in a normal forest. 

18, Normal, as well as real growth, may refer to one parti- 
cular year, or to a number of years, hence there may be further 
distinguished : 

(3.) Current annual growth, or that which actually takes 
place in a certain year, and 

(4) Average annual growth, which is calculated by dividing 
with a number of years (generally that of the rotation) into the 
total growth accrued during those years, 

14, A peculiar relation exists between the current annual 
and average annual growth, which it is necessary to explain 
here. The annual growth of a tree, and consequently of a 
forest, differs according to the age of the tree. Gonerally it is 
small at first, then with the age of the tree it increases, 
until there comes a time when it is stationary, after which it 
bogina to fall off, until it sinks down to zero at the natural 
death of the tree. Consequently the current annual growth 
may be smaller, equal or larger, than the average annual 
growth, 

15. As long as the current annual growth rises, it is greater 
than the average annual growth; then, when the former begins 
to fall, there will be a year, when they aro equal, after 
which the average anaual growth will be greater than the cur- 
rent annual growth. 

Tho following example will illustrate. this :— 


Current Averago 


Avert 
tae ial gor | ‘Year, | gnnual growth. anneal growth. 


‘Your, |gnmual growth, | exauel growth, 


1 1 1 | 9 7 an 
2 2 1z || 10 6 Aqts 
3 3 a abe 5 aye 
4 4 an | 12 4 Ast 
5 5 3 13 38 4a 
8 8 BE | ld 2 ‘ts 
7 7 4 15 1 acs 
8 8 44 16 0 
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The current annual growth is greatest in the 8th year, and the 
average annual growth in the 11th year. After the first year 
and up to the 11th year the current annual growth is greater 
than the averago annual growth. Between the 11th and 12th 
yonra they are equal, and after that the average annnal growth 
surpasses the current annual growth. 

16. This peculiarity teaches us a great lesson, namely, that 
the greatest quantity of material is obtained with a rotation 
equal in years to that of the greatest average annual growth, 
and not equal to that of the greatest current annual growth. 
In the present instance the most advantageons rotation, as far 
as quantity is concerned, would be that of 11 years, and not 
that of 8 yoars, as the following calculation will show :— 

After 8 times 11, or 88 years, both rotations fall togother. 
During these 88 years the material producod with a rotation 
of 8 years would be equal to (1424+3+4+5+4+64+7+8) HW= 
36% 11=396 cubic feet. With a rotation of 11 years, there 
would be (1424+3+4+54647+8+474+6+45)8=54x8= 
482 cubic fect, or 36 cubic feet more, than with a rotation of 
8 years. 

Tf, on the other hand, the rotation is raised beyond the 
highest average annual growth, less material will bo produced, 

Normal GROWING stock. 

17. Ithns beon shown above, that, in order to cut mature 
timber year after year, it is necessary to have a considernble 
stock of growing material of all age classes. Under notmn\ 
growing stock is understood the sum of predominating growing 
material in a normal forest. Under real growing stock is under- 
stood the growing material in an abnormous forest, [Thinnings 
are left out of consideration in regulating the working of a 
forest, becanso they cannot be fixed beforehand. They must 
be done when necessary. Besides, in a forest in which the 
final fellings aro properly regulated, the thinnings are regulated 
of itself.) In the same way as the real growth in most natural 
foresta is smaller than the normal growth, so is the real grow- 
ing stock generally smaller than the normal growing stock. 

18. At first sight i¢ would appear that, in order to calculate 
the normal stock, the actual contents of the age classes of a 
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normal forests would have to be summed up,—an operation not 
withont difficulty. But there is a point to be taken into 
consideration, which makes matters much more easy. The 
contents of each age class becomo only of importance when 
they reach the age of the rotation, that is to say, the year of 
their being cut and removed, Hence it is of no consequence 
what the contents of a certain age class may be at any time, 
provided tho class contains the normal stock when it reaches 
the end of the rotation, in other words, the value of each aga 
class should be calculated by its contents on reaching the end 
of the rotation, and before that time in inverse proportion of 
the number of yoars it is distant from that time. Henco tho 
contents of the different age classes are estimated by moans 
of the average annual growth, and not by means of the current 
annual growth. Thus the amount of the normal stock stands as 
follows, if under g tho average annual growth of one age class, 
and under r the number of years in the rotation is understood. 
Contents of the 1st age class (1 year old) = g. 


” yoy 2nd yy = Og. 

” a on 3rd Pr ay = 3g. 

” » (r—1)™ — age class = (v1) g. 

” » oo» =rg. 
Consequently 


Normal stock =ns—=g@+2e+3¢g+... + (rl) gtre. 
nga 8 Kr 
f nastier x of 
rg means the contents of the oldest age class, which may be 
represented by G, then the above formula would be 
ne= Gx 5 +4. 

19, The above calculation is for the time, when the young- 
est age class is 1 year old, and the oldest r years, that is to 
say, for the end of the growing senson- The caleulation for 
the beginning of the growing season stands as follows :— 


Contents of Ist age class = 0 
wy Mad yw =o 
yw Bd yy =2 
oy (1) age class = (-2¢ 
Ve oe ee. / = (lg, 
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and 
= 0 —1 F 
ns { ae aa Ke r= (rg x 7 
ns= tx rg — te 
ns=Gxi-¢ 


20, Thirdly, the caleulation may be made for the middle of 
the growing season, middle of summer, whon the following 
will be the result -— 


Contents of 1st age class =+t 
ae | ae = ete 
» 9 Brd yay = 2g44 
yy 1) yy = (2) g +t 
THE =(—-Dg +# 


and 


ns= {it Coben +O-De til r 
nen {FATE O HED 

ne = rex 

ns = GX} 

This means that the normal stock, calculated for the middle 
of summer, is equal to the contents of the oldest age class 
multiplied by half the number of years in the rotation. 
Instond of being made up by, say, 100 age classes ranging from 
$ year’s growth up to 994 year’s growth, the normal stock can 
be composed of, say, 50 age classes, each of which is covered 
with forest 100 years old, or again it can be composed of 100 
age classes, each of which contains 50 years’ old growth, or 
by any other modification, provided the sum total is equal to 
=Gx¢ 

21. Theso, then, are the fundamental conditions of the 
normal etate. 


Section 2. 
Relation between normal stock, normal growth, and normal yield, 
1, Relation between growth and yield, 


22. As in a normal forest the oldest age class is ent annu- 
ally, it follows that the normal yield is always equal to the 
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contents of the oldest age class, And again, as the oldest age 
class does not shoot out of the ground yenrly, but is formed by 
a3 many current annual growths, as the rotation contains 
years, i¢ ig evident that the normal yield must be equal to 
the current annual growths of all the different ago classes in a 
normal forest. And again, tho normal yield must be equal to 
the sum of the average sunual growths of all age classes, 
because their sum must be equal to the average annual growth 
of the whole forest, which as a matter of course, is equal to the 
normal yield, 


2. Relation between growth and growing Stock. 


28 In the same way 2s invested capital bears interest, 
so may it he said, approximately, that the annual growth 
represents the interest of the growing stock ina forest. By 
dividing with the growing stock=s into the growth of a year=g, 
and by multiplying with 100 we obtain £ x 100= p = tho per 
conts indicating the rate of increase for that particular year. 
Supposing for a compartment of 50 years of age s = 80 
and g = 2, then £ x 100 — ys KX 100 = 2-5, which means, 
that the percentage of increase of this compartmont from 
the 50th to the Bist year is equal to 2°5. 

24, Tho distribution of the annual growth during a ro- 
tation is peculiar, and it should be closer considered here. 
It willbe remembered, that ina normal forest at the beginning 
of a rotation the normal growing stock imust be presont. 
This stock, with the growth on it, is removed during the To- 
tation, and whilo this is being done, 2 new normal growing 
stock must be collected for the second rotation. The formor 
may be called the “old growing stock”==s, and the latter the 
“ now growing stock”=s', and the present object is to show low 
the average annual growth during 2 rotation is divided 
between the two. Let ns understand under r the number of 
yoars in the rotation, and nnder g the average annual growth 
of one age class, then there will be annually a growth = r x g. 
During the first year all growth will take place on the old stock 
8, as thera is no new stock s' as yet. At the end of the first 
year tho oldest age class is clearcd, aud whatever grows up 
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again on the area afterwards is not removed during the first 
rotation, but remains for the second rotation ; consequently 
during the second year only (r—1) g takes place on s, and g on 
81, During the third year s gets (r—2) g, anda! gets 2 g, and 
soon, In the last year of the rotations gets nothing, and s* 
getsr x g. In this manner the following table is obtained :— 


Distribution of growth during the rotation. 


1a.the yest: Peeters, (posing iaek Sis” 

1 rg 0 

2 (1). ge lg. 

3 (2). g. 2g. 

4 (8). & ag. 
ne (3) g. 
va (2) g. : 
r—1l @—l) g. 

- rg. 


95. This table teaches the following most important lesaons : 
(a.)—The inerease on the old stock is equal to that on the 
new stock. 


Increnso on s= (rg +0) [= GX 


alee ued 


Increase ons'= (org) y—=G % 
(3) Tho inerease on the old stock, as well as that on the 
new stock, is equal to the normal growing stock ; 
(c.) Consequently during one rotation the total growth is 
equal to twico the normal stock ; and 
(d@.) The total amount of material romoved during one 
solution is equal to twico tho normal stock, 
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CHAPTER II. 
Flow to lead an abnormous forest over into a normal forest, 

26. This is the foremost object of a working plan. As there 
are three fundamental conditions of tho normal state, it 
follows that the abnormous stato may bo the consequence of 
either of these three being wanting, or two, and even all three 
at tho samo time. 

27.—1. The normal age classes are missing, wherens the normal 
growth and the normal stock are existing. To establish the 
normal age classes, different methods may be followed. The 
simplest of these is the method of areas, which means tho whole 
forest is divided in as many parts as the rotation contains years 
or periods—during each year or period one part is cleared and 
restocked, and at the end of one rotation the normal age classes, 
together with the normal felling areas, have been established, 
In dividing the forest into felling areas, it must, however, be 
taken into consideration that the quality of the soil, and con- 
soquently the quantity of material produced, differs in every 
forest, and in determining the area to bo clearod in each year or 
period, the relative quality of the soil must be taken into 
considcration,—a subject which will be considered in detail 
further on. 

28, The merits of this method are mot of an high order, If 
the normal age classes are very nearly established, the mothod 
does not do much harm, but otherwise it has the disadvantage 
of being two sweepings, In the firstinstance it takes no notice 
of tho wishes of the owner of the forest, that is to say, if onco 
adopted, it is unyielding and inelastic, Then it gives uneven 
annual yields during the first rotation, In ono yoar tho 
cutting may be in a compartment with only a fraction of tho 
contents of that to be cleared the following year. Besides, it is 
liable to drag a surplus of growing stock over a wholo rota- 
tion, whereas, if such does exist, it should be removed at once. 
It has been shown above that, in order to obtain the normal 
yield of a forest, it is necessary that the normal stock should be 
present. Now, it can happen that a forest, being stocked chiefly 
with old timber, may contain mote than the normal stock, and 
that surplus does, of course, uot produco any increased growth, 
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consequently it should be removed at once, and the money 
realized put out upon interest, if the forest is to yield the 
highost possible income to its owner. As this surplus stock 
is generally distributed over the forest, it naturally follows 
that, with the above method, only a portion of it is removed 
year after year; hence a pecuniary 103s to the owner of the 
forest must be the consequence. In spite of these disadvantages 
the method of areas is very useful, whenever the object is to 
follow a simple system, which can be easily understood and 
earried out. . 

29. Another method is known as the method of Cari 
Tleyer, which is Uhis:—“Uf the normal stock and normal 
growth are existing, then the normal age classes will establish 
themselves naturally, provided the normal yield is cut annually 
or periodically in the oldest wood, and provided the cleared 
arens aro immodiately stocked again.” Inu reality, the normal 
state is never quite reached, but already after three rotations 
the differonce between it and the real state of the forest is so 
insignificant, that the difference may be neglected. 

80. This mothod must be considered almost perfection, 
because any surplus over the normal stock can be removed at 
onee, and the yield is thosame in each year from the beginning 
up to eternity. Soveral mathematicians have tried to prove 
mathematically the correctness of Carl Heyer's method, but, 
as the truth can only be established by resorting to the highest 
branches of mathematics, wo must be satisfiod here with a 
practical example liko the following :— 

Assuming tho 


Rotation aie we = 5 years. 
Area of forest s+ we == 5 acres. 
Average annual growth per acre = 1 cubic foot. 
Present age of forest, uniformly = 24 yeara. 
Then there will be— 

Normal yield ss we = 5 cubio fect. 
Normal stock = 12% , 
Real stoek on we = 125, 


Consequently — 
Normal stock ... wes real slock, 
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Ag the age is given at 24 years, it follows, that it is given 
for the middle of summer, Assuming that all cuttings are 
done in winter, the age of the trees, when the first cutting 
takea place, will be three years. As 5 cubic feot have to be re- 
moved per year, the area x tobe clearod is found by the follow- 
ing rulo :— 


Bont stock per acre, normal yield a _ 6 
poy : oF x, Rd = 


5 


== 1:6666667, The remaining area for that year will be 
5—1-6666667 = 3°3333333. If the calculation is thus made 
for a number of years, tho following table will be obtained :— 


‘Aron to be cleared annually. 
Age of Acres, Balanee of 
Yoar of | Forest area of cutting! Yield por year, 
Rotation, | whon : compartment. | Cable fect. 
ent. | Indetait. Total. ‘Acree. 
Years, : 
1 2, 8. 4 ca @ 
1 3 | 1eesese7 | 1-eessser |  s-sssaass 5 
a 4 | 125 1-25 2-0888383 5 
3 5 | 100 1-00 3-0893993 5 
4 6 | o-easgs33 | o-8382338 | 02600000 s 
7 | 0% ; cle 1750 
5 { 4 G81280 j 100260 {| GSsiieer | sao 
3 | oasaieey : er 4271) 
ef) & Ohessorap] Povessea {]  yyaxvieg | Qzgat 8 
7 6 | 100 10000000 | o-vs77084 5 
a | oosrzoss : seen 0-408 
a{l 5 Gorsrann$| 09808683 {] G'3aiszoy 45048, 
@ | o0e1e501 a o4s7 
° 5 o-333393¢)  1-00416 § a 4107 }=6 
4 | ovsedse2, ooriets | oa6e 
5 | opraons . sands 49803 __ 
wel a ooepese0 f toopeaes {| yg6isios | o-ta0s =5 
n 5 | 400 zoopene9 | o-0085108 5 
2 | o-ovestes atin 0090) _, 
wf) 2 | Sthoere$| veer] Gacidion | goa) =8 
eo | coors 8 0-087 
rr) 5 | posnsses owwoura{ : 4033} =5 
4 | o-vosaess odassint | coz 
6 09958831 ; 7 4979) 
wu{\ 4 peoeaoa0 $ rooroue {| yioréia | Seah <3 
6 6 | 100 10000000 | 0-00u7813 6 
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Tho above table, and in particular column 4, shows, that by 
tho end of the third rotation the normal state may be said 
to have been established. 

31—2.—The normal stock is missing, whereas the normal 
age classes and the normal growth exist, Here tivo casos must 
be distinguished. 

(@) The real stock is smaller than the normal stock.—If in 
this caso the normal yield is removed annually, then the 
stock will be exhausted before tho rotation is over, with 
other words, a lower rotation will be arrived at, In order to 
avoid this, it is necessary to remove less than the normal yield, 
80 as to save stock, until the real stock has become equal to the 
normal stock, Now, this can be done in two different ways. 
It may havo boon decided that every year an equal quantity is 
tobe saved, or the time during which the saving is to be com- 
pleted has been fixed. In the former case, the time nocessary 
to complete the saving is found by the formula time a = "=", 
where m represents the quantity to be saved annually, and rs 
the real stock. 

In the second case the amount to be saved annually is 
ascertained in the following manner :— 


Saving m = = 


Example :— 
If ns=5,000 c! 
rs=8,000 o and 


m= 100, then 
am SAP 8290 year 


of, if the normal stock is to be saved in 10 years 


sizo of m as well as of a, as not more can bo saved per year 
than the growth during the year, 

32—-6.—The real stock is greater than the normal stock,—Th® 
consequence of removing in this case the normal yield will 
be a higher rotation, than fixed. To avoid this, it is neces- 
sary to remove the surplus stock. This ngain can be done, 
either at once, or distributed over a number of years, It will 
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depend on the state of the market, which of the two ways is to 
be adopted. Ifno considerable reduction of prices is the con- 
sequence of increased cuttings, then the surplns stock should be 
eut and sold at once, otherwise it will probably bo preferable 
to bring it gradually into the market. Even with a moderate 
sinking of prices, it may be preferable to remove the surplus 
stock at once. 

33. The effect of a surplus over the normal stock bas been 
shortly mentioned above, but there area few further points which 
should be noted. Such a surplus does not only not produce an 
additional income, but il may actually reduce it, The highest 
yield is obtained with a rotation equal to the year in 
which the average annual growth reaches its maximum, If 
a surplus stock leads to a higher rotation, then a lower average 
anneal growth or yield, eqnivalent to a loss, will be the conse- 
quence. This refers to quantity ; but as certain classes of timber 
become more valuable per cubic foot with advancing age and 
size, it may pay the owner of a forest to work with a rotation 
higher than-ihat of the maximum average annual growth, 
and which may be called the rotation of the maximum money 
yield. If the rotation is further raised, absolute loss of in- 
come must be the consequenes, not only by keeping doad 
capital in the forest, but also by reducing the annual yield. 
Hence the great importance of ascertaining the normal stock, 
of removing any surplus over and above it, and of making up 
any deficiency by saving. 

34,—3.—The normal growth is missing, whereas the normal 
stock and age classes are present, 

(a.)—The real growth ts smaller than the normal growth— 
This will be the case, when there are blanks, or old and deceased 
trees, which do not increase, or if the quality of the soil has 
been reduced, for instance by jungle fires, If in this case the 
normal yield were removed annually, the normal stock would 
be encroached upon, resulting in a reduced rotation. Hence 
the yield must not surpass the real growth, and in the mean- 
time blanks must be cultivated, old and deceased trees removed 
and replaced hy young growth, or the quality of the soil im- 
proved, for instance by keoping out jungle fires. 

c 
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85.—(b.)— The veal growth is greater than the normal growth.— 
This will be a rare case, but it may occur, for instance if in 
consequence of improvements in the soil the actual result sur- 
passes tho estimate, In this case the yield must be equal to the 
real growth and not equal to the normal growth, or else” 
Jigher rotation will be the result. 

36—4.—Two or three of the fundamental conditions are 
missing at the same time—In that case it has to be consi- 
dered which of the conditions is to be restored first, Asa rule 

_ this will be the normal growth, and in fact in most cases it will 
be advisable to remove old material and even increase a deficit 
ju the normal stock still further, for the sake of establishing 
as fust as possible the normal growth, 

87. The formula for restoring the normal stock can be com- 
bined with the case, when the normal growth is also abnormous, 
Assuming that the veal stock==r s is smaller than the normal 
stock ns, and the real growth=r g is smaller than the normal 
growih=n g, and that the time for establishing the normal state 


has been fixed at=a, then the real yicld ist y=rg+"* 
Supposing 
ms= 5,000 of 
rs== 8,000 o! 
100 o 

75 0 

50 years, then 
ry 75-8 5.000 757 7540 5 
y= 85 cubic feet. 


38—5.— Two ov more forests belonging to the same owner are 
abnormous.—In this case they may be thrown together into one 
working circle, or the provisions of the Working Plan for one 
forest may be arranged with reference to the provisions of that 
for the others. 


CHAPTER IIL 
Reserve Stock, 
89. After the management of a forest has been regulated 
so aa to yield an annually equal return, it may happen that 
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vircumstances prevent the yield being available. These may be 
natural phenomena, such a3 draught, inundations, jungle fires, 
or political events, as wars, &e, ; then again too heavy cuttings, 
faulty estimation, etc. In such cases many owners desire to hava 
reserves to fall back upon, and consequently the object of a 
reserve stock is tu counteract disturbing events, and to 
prevent the normal state of the forest being interfered with, 
The effect of all such interferences is to reduce the normal stock, 
and consequently the best way of obviating it is to keep a some~ 
what higher normal steck, than is actually necessary, that 
is to say, to manage with a somewhat higher rotation, than 
luns been fixed in the first instance. When then disturbing events 
oceur, the surplus stock may be used up, thus reducing the rota- 
tion to the normallength. Afterwards the reserve stock may be 
established again by savings, The presence of a reserve stock 
will of course reduce the normal yield somewhat, but many 
owners of forests prefer a slight annual loss to an entire “failure of 
income, whenever disturbing events happen. In well-regulated 
foresta a reserve stock should be tho rulo, but ifa large area of 
forest is in one hand, the reserve stock may be smaller or even 
given up altogether, as then the disturbing influences generally 
compensate each other. 

40. The sizo of the reserve stock depends on the will of the 
owner, who will be guided by the greater or lesser probability 
and the nature of disturbing events. 


The Forests nnd Flora of the Ginnedelly District. 
By Ligut.-Culonel R. HW. Bepvouz, 
Conservator of Forests, Madraa. 


Tar chain of ghita which lie between the Tinnevelly District 
and Travancore are exceedingly interesting both to the 
Forester and Botanist, as they abound with valuable timbers 
and new and rare plants; they rise in several places to over 
5,000 feet. About the base on the Tinnevelly side the climate 
is often very dry, and the vegetation is somewhat stunted or 
consists of light deciduous forests as the 8, W. Monsoon seldom 
reaches the base of the mountains; but as the ghita are 
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ascended, heavy evergreen forests are everywhere met with, or 
dense tracts of the Irul called elephant grass (Beesha travan- 
coriee), a grand species of Bamboo which does not occur north 
of the Tinnevelly District, patches of real grass and ara faw- 
and far between. These evergreen forests generally get the 
full foree of the 8. W, Monsoon aa well as heavy showers 
duving the N. B. Monsoon, so that they aro exceedingly damp 
dnring the greater portion of the year, and seldom very dry 
during the cold and hot seasons, as rain often falls during the 
months of January aud February as in Ceylon, and heavy 
showers during April and May, Some portions of these ever- 
green forests (as some of the tracts shove Sivagivi to the north 
and above Kalead to the south) seem, however, to be almost 
beyond the influence of the 8. W. Monsoon, and they are often 
very dry during June, July, and August. 

Until the Forest Department commenced operations in the 
District only some fow years ago, the forests were quite un- 
explored. Some of the early missionary botanists and Dr. 
Wight botanized and collected in the immediate vicinity of 
Courtallam, and the latter gentloman named and figured in 
his “Tcones” many new plants collected in that neighbourhood 
and ebout Sivagiri, but the tracts to the south of Courtallam 
were never visited. Since conservancy commenced, the Con- 
servator of Tovests has visited most portions of the ghats, 
and he has named and figured many new trees and plants in 
the “ Flora Syivatiea” and the “Icones Plantarum,” but each 
trip he makes, new trees and plants are found, and, as large 
tracts are still unvisited, there ie probably very much to be 
discovered and a wide field for the botanist, 

The forests partake much of the character of the ghAt forests 
in Malabar and on the Anamullays, the greater number of trees 
and plants being the same. Numerous species, however, oxist 
which have not been found farther north, and a good sprinkling 
only before known to grow in Ceylon, such as Mischodon 
Zeylanicus, a fine timber tree (Luphorbiucee); Xylopia parvi- 
Flora (a lofty Anonacious tree); T>ichopediunm Zeylanicum, a 
Diseoreaceons plant, Trigonostemon nemoratis, (a Euphorbia- 
ceous plant) ; and Weihia Zeylanica (Rhizophoracea), &e, 
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The dense tracts of the Beesha travancorica, which cover 
thousands of acres often to the exclusion of all other vegetation, 
are quite characteristic of these mountains, and nothing like 
them are met with further north. These tracts are often so donso 
as to be quite impenetrable even to the wild elephants. 

The occurrence of Podocarpus latifolia, the only coniferous 
iree found in Southern India, is a very interesting fact; as, 
although it grows in some portions of the Himalaya, it hag 
never been detected in any of the ghit forests from Bombay 
down to Tinnevelly or in Ceylon, and being a most striking 
troe, it could hardly have eacaped detection. This tree is most 
abundant in some of the Tinnevelly forests at 2,000 or 4,000 foet 
elevation. 

The occurrence of a beautiful species of Cypripedium or Slipper 
Orchid is also of gront interest, as the genus does not occur 
elsowhere in the Peninsula or in Ceylon, 

Tho orders of the vegetable kingdom chiefly represented in 
these heavy forests ara as follows :—duonacew, amongst which 
are species of Gomothalamus, Xylopia, Orophea, and Meliusia 
not oeeurring further north; Guétifere with Garcinia travan- 
corica, Wightii? and a third undeseribed species, and Poevilo~ 
neuron pauciflorum not found elsewhere; G. travancorica is 
gregarious, and in some tracts between 4,000 and 5,000 feet 
elevation forms about 50 per cent. of the vegetation; Dipte- 
racarpece, with two species of Balanocarpus (a new genus which 
also I believe occursin Borneo); and two or threo Hopeas not 
found elsewhere ; Mfeliacew with a species of Dysorglon and ono 
of Agalia not occurring elewhere ; dnacardiacee with a lately 
described species of Giuta, two species of Semecarpus, and two 
of Nothopegia only found on these mountains. Leguminosae, 
amongst which are an Ormosia, Cynometra travancorica, lard. 
wickia pinnata, Humboldtia wnijuga and two undescribed 
species, and Calliandra cynometroides not met with elsewhere. 
Myrtacee, with several lately described species of Eugenia 
only fonnd on these mountains. Rubiacee, with Acranthera 
grandiflora, Byrsophylium tetrandrum, two species of Sapros- 
ma, two of Lasianthus, several of Hedyotis and of Plectronia 
and of ono Octotropis only lately discovered here, Sepotacear with 
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an undescribed species of Dichopsis. Ehbenacee with Diospyros 
foliolosa peculiar to this range. Styracee with Symplocos oligan- 
dva only met with here. Aeanthacee with two very fine plants 
of the new genus Diotacanthus. Myristicacee with Myristica 
magnifica peculiar to these hills. Lauracee, Euphorbiccen with 
Matlotus distana an undescribed Trigonostemon and Colodepas 
ealycina not found elsewhere. Urtice and Filices. OF other 
remarkable plants amonget orders not abundantly represented 
may be mentioned tho following :—Acrotrema Arnothianum (Gin 
Dilleniacez), Sterculia alata and Heritiera papilio (in Stereulia- 
cea), Parinarium travancoricum (in Rosacee), Homalium 
travancoricum (in Samydacee), Begonia floccosa and several 
other species peculiar to these mountains (in Begoniacee), 
Exacum travancoricum (in Gentianee), Didymocarpus repens 
and several other species deseribed by Dr. Wight (in Gesnera- 
cee), Helicia robusta (in Profeacee) ; nor must the beautiful 
balsams be excluded from special mention, Impatiens grandis 
and umbellata (Heyne) and uneinata (Wight) being all very 
beautiful plants peculiar to these ghiis, and viridifora and 
auriculata (Wight) most curious epiptytia species. 

Teak is mot with at the base of the mountains in several 
places, but always beyond the full influence of the 8. WwW. 
Monsoon, and it is of very poor growth aud hardly worthy of 
being entered as one of the timbers of the district, but the 
mountains produce many valuable timbers and, what is not the 
case elsewhere on our Western Ghats, many of the miost 
valuable timbers are peculiar to the heavy evergreen forests, 
amongst which may bo particularly mentioned three species of 
Mesua (called Nang), the Hopeas and Balanocarpus fealled 
Kong), Poecilonenron pruciflorum, LHeritiera Papilio, Pteros- 
permum rubiginiosum, Gluta tarvancorica, Ormosia travan- 
corica, Hardwickia pinnata, Hemicyclia elata and Gironniera 
reticulata, 

The following may be enumerated as the most valuable 
timbers as yet known in the district :— 

Mesua, three species, (called Nang). 
Poeciloneuron pauciflorum (called Podungoli). 
Hopea, several sp. (called Kong). 
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Balanoearpua, two species (called Kong). 
Heritiera papilio. 
Pterospermum rubiginosem, 
Grewin tilicefolia. 
Chickrassia tabularis, 
Cedrela.Toona. 
Chloroxylon Swietenia, 
Schleichera trijuga. 
Gluts travancorica. 
Ongeinia dalbergioides, 
Ormosia travancorica. 
Pterocarpus mareupinm, 
Hardickia pinnata, 
Acrocarpus fraxinifolia, 
Xylia dolabriformis. 
Prosopis spicigera. 
Acacia sundra, 
Albizzia, several sp, 
Terminalia, several sp, 
Eugenia, several ap. 
Homalium zeylanicum. 
Lagerstrcemia reginos. 

” microcarpa. 
Hymenodictyon obovatum, 
Diospyros ebenum. 
Stereospermum suaveolens. 
Gmelina arborea. 

Vitex altissima, 

Phyllanthus emblies, 

Bischoffia javanica. 

Hemicyclia elata. 

Briedelia retusa. 

Gironniera reticulata. 

Artocarpus hirsuta, 

r integrifolia. 
Some of these timbers are scarcely known as yet except to 

the natives, and it ia very probable that there are many valu- 
able timbers quite unknown, 
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Gums, resins, dyes, fibres and snch like hill products 
have as yet received little or no attention, but they will 
undoubtedly some day yield a fine revenue, as these forests 
ave partionlarly rich in all theso products, It may be here men- 
tioned that the Hardwickia pinnata is known to yield o 
valuable balsam or oleoresin which could effectually substitute 
Copaiva balsam. The resin yielded by Ailanthue Malabarica 
might algo substitute Venice turpentine, but it is always much 
adulterated by the people who collect it, The Dichopsis 
elliptica (formerly known as Bassia or Isonandra) yields a 
kind of gutta which may prove of valna, and a second species 
of Dichopsis ins just been discovered. ‘Ihe fruit of the different * 
species of Semecarpus whick abound on these hilla yield a 
valuable black dye. The Mallotus Philippinensis, the powder 
from the capsules of which yield a valuable red dye, is moat 
abundant, and Myrobolans (Terminalia chebula), « valuable 
article of commerce, are very abundant, Thero are two species 
of wild plantain, very plentiful, from which valuable fibres 
might beextracted, and cardamoms, ginger, and turmeric are 
abundant. 

Tt is much to he regrotted that a very considerable portion 
of these ghat forests belong to Zemindars, or are the property 
of temples. Above Paupanassam an enormous tract which pro- 
tecta the principal sources of the Tambrapurny river, belongs to 
the Singumputty Zemindar (at present a minor). It is more than 
probable that before long (unless tho State can interfere) the 
forest will give way to Coffoe plantations; tho result would be 
considerable injury to the cultivation along the river, as exces- 
sive floods at some seasons and dearth of water at others would 
certainly follow the deforestment of these mountains, 


Auniper Fungi. 
By M. C. Cooxs, M.A., LL.D., A.L.8. 

Tr will be admitted by all who have paid attention to the 
growth of Junipers in temperate countries, that they aro very 
subject to the attacks of certain peculiar parasitic fungi, which 
causes the branches to swell to twice their original diameter, 
throughout a length of from one or two to six or eight inches. 
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Theso gouty swellings in spring or summer become from year 
to year perforated by yellow or orange gelatinous masses, 
usually with a more or less club shape, and from a qnarter of 
an incli to an inch or more in length. These tremelloid masses 
externally and superficially bear considerable resemblance to 
somo species of Tremella, but the internal structure, as revealed 
by tho microscope, is of » totally different character from that 
which prevails in the genus Tremella, and its more immediate 
associates, The spores, or protospores, for the latter is the 
more accurate designation, resemble those of the brands, or 
genus Puccinia, and it is in intimate relationship with this latter 
gouus that the Juniper parasites are classified by myvoloyists, 
under the two generio names of Podisoma and Gymnos- 
porangiwn, 

Not only are these fungi found on Junipors over the greater 
part of Europe, but they are equally and perhaps even more 
abundant in North America; and although not specially re~ 
corded in India, there is every reason to suppose that tho 
Himalayan region will not be destitute of such a persistent 
companion of the Juniper, of nearly every species, in other 
countries. Itis very certain that Juniperus communis is attacked 
freely enough in Europe by more than one species of parasite 
of this kind, and no sound reason can be alleged against similar 
attacks in the North-West. Nor is it in the slightest degree 
improbable that Juniperus excelsa or J. recurva, especially the 
latter, may be wlecled in a similar manner. It would at my 
rate be interesting to ascertain the fact, if it should prove to 
be a fact, that all the Himalayan Junipers are free from the 
almost universal “ Juniper pests.” 

‘As to the fungus itself undoubtedly it is deeply seated in the 
plant, and develops outwardly year by year, by the protrusion 
of gelatinous tongues through holes and fissures of the bark, 
which “tongues” are masses of the fructifiention of the 
parasite. If wo take a portion of the orange substance which 
constitutes the exposed portion of the fungus, and place it in a 
drop of water under tho microscope, we shall observe that it 
consists of a multitude of brown bilocular spores, or bodies 
resembling spores, with very long transparent peduncles. These 
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bodies are immersed in a kind of gelatinous medium which 
holds them together in the tongue-like or club-shaped forma 
already alluded to. In dry weather, or after a summer heat 
in cool Jatitndes, the protruded masses are soon dried up, and 
then only the gouty swellings attest the presence of the 
disease. 

In 1848 M. Gasparrini first hinted that the bilocular spores 
of these fungi did not deserve the unqualified designation, and 
in 1853 M. Tulasne illustrated their true character. These 
pretended spores are formed of two large conical cells, opposed 
by their base, and easily separating. They vary in length from 
‘06 to ‘08 m, in, and -O15 to (019 m. m. in width in the Podi- 
soma juniperi-communia, 

The membrane of which they are formed is thin, and com- 
pletely colourless in most of the individuals, thongh much 
thicker, and coloured brown in others. It is principally the 
spores with thin mombranes which emit from near ihe middle 
very obtuse tubes, having a diameter of from ‘007 to 01 of a 
millemetre, and into which by degrees as thoy elongate the 
contents of the parent utricles pass. Hach of the two cells of 
the supposed spore may originate near its base four of these 
tubes, opposed to each other at their point of origin, and their 
subsequent direction ; but it is rather rare for eight tubes (two 
by two) to decussate from the same epore. Usually, there are 
only two or three which are completely developed, and these 
tend together towards the surface of the fungus, which they 
pass and expand at liberty in the air, The tubes generally 
become thicker by degrees as they elongate, some only slightly 
exceoding the length of the protospores ; others attain three or 
four times that length, according to the greater or less distance 
botween the protospore and the surface of the plant. In the 
longest: tubes it is easy to observe how the colouring matter 
(endochrome) passes to their onter extremity, leaving the 
portion nearest to the parent cell colourless and lifeless. When 
nearly attaining their ultimate dimensions, all the tubes are 
divided towards their outer extremity by transverse septa inta 
unequal cells ; then simple and solitary processes of variablo 
length and form, but attenuated upwards, proceed from each 
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segment of the initial tube, and produce at their extremity an 
oral spore (teleutoapore), which is slightly curved and one-celled. 
These spores absorh all the orange endochrome from the origin- 
al inbes, and measure ‘01 to °013 m. m, in length. They 
appoar in immense numbers on the surface of the fungus, 
and when detached from their spicules fall upon the ground, 
or on any object which may be beneath them in the same 
manner as the spores of an Agaric are dispersed. So freely 
are they deposited that they may he collected on paper 
or ona slip of glass like a fine gold-cotuured powder, These 
latter bodies, M. Tulasne states, evidently represent the ultimate 
atago and normal development of the protospores, or bilocular 
spore-bodies of the Podisoma, and these alone deserve the name 
of spores, 

Although not specially required for the purpose of this com- 
munication, it may be of interest to state the ultimate history 
of the teleutospores which result from the germination of the 
protospores. These bodies are also capable of germination 5 
for many of them will germinate on the surface of the Podisoma 
wheneo they originate. The germ filament habitually springs 
from tho side, at a short distance from tho hilam which indi- 
cates the point of attachment to the original spicule. These 
filaments will attain to from fifteon or Lwenty times the diameter 
of the spore in length before branching, and are in themselves 
exceedingly delicate. 

The whole process of germination resembles that which 
prevaile in the Pucciniei and other Dvedines, and indicates an 
affinity with such genera as Puccinia and Triphragminm, 

Having thus indicated.the salient points in the structure of 
these fungi, it will be necessary to advert to the different species 
which are known, and thus assist in the determination of any 
Indian forms which may hereafter bo discovered. 

Commo Junteen Popisoma.—Tho Podisoma juniperi-communis 
of Fries is common enongh in Britain on Juniper bushes in 
the spring. The branches on which it occurs are swollen at 
tho infected spot to nearly double their normal size, and the 
orange gelatinous masses of the fungus are protruded through 
holes and fissures of the bark inthe form of spines. As winter 


28 : JUNIPER FUNGI. 


approaches all external manifestations, except the gouty swell- 
ings, disappear, and reappear again the following spring, 
for many successive years. As a matter of course, the 
foster plant becomes stunted and enfeebled, and ita energies 
exhausted by this repeated parasitism; and although some 
authors have stated that the Podisoma is found growing on 
dead or dying branches, such is not the fact, as it will not 
flourish on dead wood, but always appears on trees and branches 
which are vigorous and full of life. The protospores in this 
species are lanceolate, uniseptate, and constricted at the septum, 
Tho teleutospores are obovato or pyriform. It occurs through- 
out Northern Europe, and in the United States of North 
America, is found also on the cedar (Juniperua Virginiana.) 

Savin Popisoma.—Podisoma jfuscum of Duby occurs in 
Britain and other parts of Europe on the Savin (Juniperus 
Sabine). Tulasne collected it in Provence on Pinus halepensis, 
and on Juniperus ovycedrus. In the United Statea of America 
it is found sometimes on the branches of Juniperus Virginiana, 
cansing globose swellings which are known as “cedar balls,” in 
the same manner as in onother closely-allied species. Tho 
gelatinous masses which are protruded through the fissured 
bark are of a more or less club-shape, of a darker red brown 
colour, with much darker protospores. Tho latter are also of a 
different shape, being elliptical, narrowed at each extremity, 
uniseptate, slightly constricted at theseptum, The telentospores 
are elliptical or sub-cymboeform, 

Vinainian Popisoma.—The Podisoma macropus of Schweinita 
is probably confined at present, nt least as far aa our knowledge 
goos, to North America. It is the most common species in 
the United States on Juniperus Virginiana, the most unfor- 
tunate of all the Junipere, since it supports three or four 
different and distinct parasites of this family. This Podisoma 
grows on the branches and slender twigs which form abnormal 
tufts on the cedar. On the branches excrescences are formed 
which resemble galls, and these are called cedar apples. The 
surface is generally marked with small depressions, from which 
at certain periods there projects a small point varying in length, 
This process consists entirely of the gelatinous fungus. When 
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wet thoy absorb moisture very rapidly, swell, and become much 
elongated. In the cedar apple they often project to the distance 
of one inch, and hang down like tassels. In localities where 
the duniper is abundant, these exerescences exist in large 
quantities, so that afier rain the trees have the appearance of 
putting forth large numbers of flowers, in consequeneo of the 
sudden elongation of these collections of fungi. Schweinitz 
remarks that the cedar apple always precedes the external 
manifestations of the fungus, swelling and increasing into a 
more or leas turbinate head, which is traversed by the branch, 
and attains a diameter of one or two inches. When flourishing 
he says that itis easily cut and eaten like an apple, and 
becomes hard when dried. Externally there is an epidermis- 
like bark, of a purplish brown or lilac tint, and altogether 
Juiceless, like the peel of an apple, The whole surface is 
regularly dotted with polygonal, usually pentagonal, foveola, 
which are at first plain, but presently dimpled and umbonate; 
at longth, the bark being ruptured in the centre, the ligulate 
tremelloid masses burst forth in moist weather about an inch 
in length, of the most beautiful orange colour, adorning in tho 
course of asingle night the whole tree, as it were with the 
richest; crop of ripe oranges, If wot weather continues for 
many days, it remning in this state till the ligules melt away. 
Under the influence of the sun, however, they soon dry up, 
and do not revive. The protospores in this species are shorter 
than those of the common Juniper, and longer than in the 
Savin Podisoma. The orange strap-like masses are double the 
length of those of Podisoma fuscum on the same specics of 
Juniper. 

Gasrarnini’s Popisoma, which ho also calls by the same 
name of Podisoma fuscum, is quite different from the spocies 
described by Duby under the same name. The Juniper which 
was attacked by this parasite was Juniperus Phanicia, and 
Ituly at present seems to be the only locality in which i¢ has been 
found. There is still some mystery about this parasite, whether 
from imperfect or inaccurate description, or from any other cause, 
cannot yet be determined, but all information regarding it is 
confined to the single observations of Professor Gasparrini. 
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Junwer t#ar Povtsoma.—A species of Podisoma is found 
in Denmark which confines itself to the leaves of Juniperus, 
This was examined by Cirsted, and he arrived at the conclusion 
that, whilst it was the Podisoma minor of Corda, it was not 
different in its structure from Podisoma juniperus-communis, but 
was smaller, and only doveloped on the leaves, It is by no 
means the same as the Podisoma folticolum of Berkeloy, which 
in reality is not a Podisoma at all. 

Tupuncunatz Poptsoma.—The Podisoma gymnosporangium 
of Bonorden, which some botanists place in another genus, 
under the name of Gymnosporangium juniperi, Fries, is also 
common in Europe, and has been found in tho United States, 
The branches of the host are not swollen to the extent ia 
which they are swollen in the Common Jumper Podisoma, and 
the masses of the fungus aro broad, tuberculate, and quite 
different in extornal habit aud appearance, The protospores 
are short, elliptic, divided in the centre into two equal obtusely 
triangular colls, It inhabits Juniperus-communis. 

Cius-sremmep Popisoma.—A closely-allied species, it may ~ 
be only a variety of tho last, is found in the United States of 
America, growing on branches of Juniperus Virginiana., ‘The 
external masses of the fangus are smaller, but of a similarly 
expanded form, and the protospores are alike in colour, £.rm, 
and size, but the hyaline peduncles are very much thicker and 
swollen in a clavate manner until they become as broad as the 
protospore, This is such a marked and decided difference that 
the name of Podisoma clavipes, or rather of G@ymnosporium 
clavipee has been applied to it, The fructification of all these 
species was figured in a communication published in the jouraal 
of the Quekett Microscopical Club of London in the year 1871. 

Biseptate Cyprus Popisoma.—Podisoma biseptatum, or as it 
has been called Gymnosporangium diseptatum is one of two species 
found on Cupressus thyoides, and at present confined to the New 
World. In both thoso species the psendospores are long and 
bisoptate. The present species swells the branches consider- 
ably on which it Is parasitic, and the fungus masses of a chest- 
nut colour, as large as peas, protrude in very irregular but 
compressed forms. Like other species the gelatinous expan- 
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sions appear every year from the same gouty swellings, for 
several years, and gradually theso swellings increase until the 
branch is more than doable its original dimensions, 

Fuus’s Poptsoma.—Podisoma Zllisii was described and 
figured in the Gardener's Chronicle. It occurs also on Cupres- 
aus thyoides in North America, and is the other species above 
alluded to with biseptate psendospores, ‘The fungus masses 
ave elongated and quite different in form from those of the 
last named species. Until these two were discovered a few 
yoars sins, it was believed that all the species had Liseptate 
protospores. As the germination had not been observed, the 
form of the teleutospores is at present unknown, From these 
brief notices it will be possible to identify any which may be 
encountered in the Himalayan region. 

In the life history of these fungi there is one peculiar cir- 
eumatance which can scarcely be passed over, even in a communi- 
cation of this description, and this is their supposed polymor- 
phism, Of late years tho Brothers Tulasno, and others, have 
directed attention to the occurrence of what ia practically the 
same fungus undor different phases, which had previously been 
regarded as distinct and autonomous fungi, It is prineipally to 
Professor GArsted, of Copenhagen, that we are indebted for 
investigations into the relationships of Podisoma. This learned 
guthor maintains that certain other fungi belonging to the 
genus Restelia avo but a etage in the life history of Podisoma, 
Ho contends that the Ztestelia of the pear tree, the Jestelia 
cancellata is one generation of Podisoma fusceum, that the 
Hawthorn fungus Restelia lacerata is but one form of 
Potisoma juntperi-communis, and that the Reastelia, which 
flourishes on the mountain ash and some other plants and 
called Restelia cornuta, is intimately related to Podisoma 
gymnosporangium, it these assumptions ave eorrect, then the 
species of Restelia should be found in all countries which contain 
the Pedisoma. As wo have no record of the occurrence of 
Podisoma in India, so hlso we have no record of the presence 
of any species of Restelia, The grounds on which Professor 
CExsted maintains his theory are those, that he has sown the 
ttleutospores of tho Podisoma on young healthy plants of the 
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Sorbus, and that, as a result ho obtained the’ parasite Resielia 
cornuta, The spores of the Restelia wero also sown on young 
shoots of the Juniper, but the successful production by this 
means of the Podisoma was never secnred. Experiments of 
this kind are always open to the same objection, by the sowing 
of certain spores upon Sorbus after a time a parasite appoars, 
but this parnsito is the natural ono to which the Sorbus is always 
subject, what ovidence can be given that the parasite was truly 
the result of the sowing, and that the germs were not latent in 
the Sorbus, and would have been developed even had not the 
sowing taken place. The fuilure to induce the Podisoma to 
develop itself on the Juniper after sowing the spores of Restelia 
npon it, js another circumstance of auspicion. Clearly, it 
requires stronger evidence to support the belief that the sowing 
of the spores of any given fungus upon a specific plant will 
produce a parasite of entirely different structure and affinity, 
than would be required to substantiate tho fact that tho sowing 
of spores resulted in the production of a plant precisely like 
the parent stock. 

Allusion has already been made to a parasite on the leaves 
of the Savin (Juniperus Sabine), which has occurred in Britain 
and Germany to which the name of Sarcostroma Berkeleyi is 
now applicd. It makes its appearance in spring on the living 
leaves, as small sub-elliptic piteby black excrescences, not larger 
than the head of a pin. Internally, it consists of a rather 
gelatinous stroma, from which radiate long hyaline peduncles 
surmounted each by an elliptical or fusiform spore of a duil 
brown colour when mature, and divided by three, rarely five, 
transyorse septa. The sporca do not adhero with any tenacity 
to each other, and do not appear to be involved in gelatine at 
all, It is also stated that the same fungus has been found in 
Earope on tho leaves of Juniperus-communis. Probably, such a 
fungus would prove injurious, and even destructive to Junipers 
if sufficiently common, but hitherto its appearance has been so 
seanty that it can soarce be regarded as injurious to any thing 
like tho same extent as the species of Podisoma. 

A large number of other fangi occur on the various species 
of Juniper, but these are of no interest lo the forester, as théy 
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establish themselves on dead leaves, twigs, bark, &c., and not 
on any parts of the living plants. More or less all fungi which 
inhabit or attack growing plants are injurious to their host, 
although that injury is sometimes inappreciable ualess excessive- 
ly developed. Oiher Conifere have their own special kind of 
foes, and to these we must address ourselves in a subsequent 
communication. Any specimens of Junipers injured in the 
manner we have described, if forwarded in duplicate to Dr. 
Brandis, will be disposed of by retaining one specimen in the 
Forest Department for future reference, the other will be sent 
to England to he reported npon by the writer of this note. 
Inpta Museum, London, June 82h, 1877. 


Beport on the Preparation of Bamboo Fibre for 
Paper Making. 
By A, Sxyruiss, 

| Assistant Oonservator of Forests, Central Provinces. 

Tue operations were commenced at Moharti on the Slat 
August. The machine used for crushing the young stems was 
an ordinary country sugar mill, with upright rollers, worked. 
by two pairs of bullocks, and for boiling the crushed stems, a 
couple of the circular pans used for the evaporation of the 
sugar-cauo juico were set up, These pans were about 6 feet in 
diameter, and 18 inches deop, Provions to crushing the bam- 
boos, all the sheaths were removed, tho stems cut up into con- 
venient lengths, tho thicker pieces split into two, and the soft 
whito portion at the top of tho stem thrown aside. Indead, it 
was found necessary to cut away the lower parts of each of the 
4 or 5 top internodes (that part which is surrounded by the 
sheath), it being too brittle to pass through the mill, The stems 
thus cut ap and prepared, were then carefully weighed and 
passed through the mill, In order to express the sap to what 
was considered a sufficient extent, it was necessary to pass the 
Jower and harder portions of the stems 5 times through the 
mill, while for tho top parts 8 times was found to be enough. 
The stalks of the sugar-cane are generally passed through the 
mill two or three times. 
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The crushed stems were then subjected to 5 or 6 hours’ hard- 
boiling in the pans. A certain portion of them was boiled in 
pure water, while another lot was boiled in an alkaline solution 
made by dissolving the ernde soda of the hazars in the water 3 
uo definite proportion of soda was added, but the ley was of 
such a strength that it immediately turned the whito fibre of 
the bamboo a dark yellow. Tho soda-boiled fibre was sub- 
sequently washed in clean water. A small quantity of ernshed 
stems was dried as it left the mill, without being boiled at all, 
Thus three distinct samples have been prepared and kept sepa~ 
yate one from the other, and their respective weights are as 
follows :-— 


4 Tbs, 
A. Fibre boiled in pure water... ve B40 
B. and C, Alkaline ley ‘ 262 
D. Fibre unboiled wee ve 198 


Tho total weight of fibre prepared thus amounts to 800 Ibs, 
The numbor and weight of green stoms that yielded this are 
shown in what fullows :— 

The total number of bamboos of various sizes used up, was 
2,485; of these abont 400 averaged 12 feet in length, and the 
romainder varied from 6 feet to 7 feet, ‘Their average girth 
at tho base was 5 inches. Their total weight, neglecting of 
course the soft parts removed previously to crushing, amounted 
to 6,591 tbs. From this it is necessary to deduct 21 ths. 
aa tho weight of the little chips and pieces that broke off in 
the mill, This leaves us 6,570 tbs. as the gross weight that 
resulted in 800 ths. of dried fibre, Theso figures are not quite 
in accordance with those given by Mr. Routledge. In one of 
his papers on the subject he remarks that 40 tons green stems 
result in 10 tons dried, and 10 tons dried yield 6 tons of 
unbleached fibrous paper stock. That is to say, his yield is 
15 per ceut., whereas the above figures only give 12 per cent., 
and it must be remombered that the unboiled flea will he still 
further reduced in weight by boiling in an alkaline ley. More- 
over, the fibre which was boiled, whether in water or in alkaline 
ley, is evidently in a leas-prepared state than the specimen of 
‘paper stock unbleached” that was sent down to Moharli 
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for comparison ; and it is more than probable that its weight 
also will be reduced by further treatment, Supposing then 
that my figures are correct, and I have every reason to believe 
them so, we cannot look for a yield of more than 10 per cent., 
when the fibre has been converted into unbleached fibrous paper 
stock, As % a 

The cost at which the 800 tbs. of fibre was turned out, stands 
as follows :— 


Rs. As. P. 
1, Cutting and carriage of bamboos ... 6 4 0 
2, Erection and working of mill wa 22 1 9 
8. Boiling crushed stems .., we 1B 18 6 
4. Drying the boiled and unboiled fibre., 6 7 6 


Total Rs, ... 48 9 9 


Item No. 8 includes Rs. 2 for crude soda, Rs. 2-8 as 
of boiling pans, carriage of fuel, and erection of boiling shed ; 
bat neither the value of the bamboo in the forest, nor the value 
of the fuel are included in the total. i 

It is scarcely fair to caloulate from the above figures tho 
cost at which a ton of crushed, boiled, and dried material can 
be tured out, nor is it of mach practical use, as working on a 
large scale with proper appliances would greatly reduce the 
expenditure ; but the calcalation has been called for, and I now 
proceed to give it, Taking only the working expenses, ie., 
leaving out of consideration all preliminary expenses, such as 
erection of mill and boiling shed, hire of pans, &c., and omit- 


ting the soda we have :— 


Rs, As. Py 
Cutting and carriage of bamboos Pane Yd 8 0 
Crushing in the mill 50 0 0 
Boiling vd a vee 2B 8 tt) 
Drying the boilod fibre w 1 0 0 


Total Rs. ... 108 0 0 


—— 

The number of bamboos required to yield this ton of boiled 
fibro will be 7,000. Ithas already been stated that their average 
length is 6 or 7 foot. If they were taken about 2 feet long, 
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Testimate that 4,500 only would be required, this calculation 
being made from the accompanying table which shows the 
actual weight of the different sizes of bamboos employed in the 
experiment :— 


Average Length | Number of Bem-) actat weight, laecrage Weight p. 100 Bemboon 
Feet 12 416 1,696 ths. 408 ths, 
an 7 366 1,100 ,, 801 ,, 
7 6} 808 833 ,, 270 
» 8 1,995 | 2,962 212 , 
Total... 2,485 6,591 ,, ann ye 


The present value in Moharli forest of bambooa is Re. 1 per 
100, and taking the lower figure of 4,500, average length 12 
feot, their value amounts to Rs. 45. This brings up the cost 
of a ton of fibre prepared at Mobarli to Rs. 150, allowing 
nothing for supervision. It should be remembered that boiled 
fibre is in a far more advanced state than the crushed stems, 
which have Leen merely dried, and there is little doubt, that 
its price in the market would be proportionately higher, 

That the total cost given for the preparation of the fibre, 
viz, Re. 108, is fairly correct, will be gathered from the follow- 
ing considerations 

Tat. — Cutting and carriage. —4,500 bamboos, 12 feet long, will 
require 45 carts. Each cart will not be able to bring more 
than 2 loads a day from an average distance of 2 miles, and 
each cart will require 2 men to cut and collect the bamboos. 


Rs. 
Hence, 224 carts at 8 annas per diem .,. 11 
45 men at 2 annas ” awe 5 


” 


Total Rs, 
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2nd.— Preparation of bamboos and crushing in the mill.—The 
experiment proved that one mill ean crush (5 times over) 700 
Ibs. weight in the day of 12 hours, hence to crush the weigh 
reqnisite to yield one ton of fibre will need 26 days. 


Rs. As. P. 
Hire of bullocks for 26 days vee 26 0 0 
4 men to work the mill at 2 aunas each 
perdiem an ae 18 o oO 
2 men to cut up and prepare bamhoos .., 6 8 0 


Total Rs. . ... 45 8 0 


——— ee 

8rd.— Boiling the fibre-—Tha experiment proved that the 
amount of fibre ¢urned out-in the day could be boiled in 3 of 
the ordinary pans during the day, i.e,, one pan boiling twico 
for 5 or 6 hours at a time, and the other once, To superintend 
tho boiling, to eut up wood, and to bring water, &., requires 
5 men aday, and one cart-load of fuct is consumed in the 
day. 


Hence, 5 mon at 2 annas per day, 26 days 16 4 0 
Carriage of 26 cart-loads of wood at 3 


eart-loads (for 8 annas) a day wed 5 0 
Total Rs. ... 20 9 i 


Ath, — Drying and packing the fbre.—The cost of drying depends 
entirely on the weather. But it may be estimated that to 
spread ont and dry tho amount of fibre that comes from the 
3 pans in the day, and to pack it away as dried, requires 4 
men and 2 boys. 


Rs, As. PL 
4 men at 2 annas, and 2 boys at 1} annas 
per diem, for 26 boys «+ we lt 14 0 


Thus tho total cost at these rates wonld 
amount to Rs. we +100 18 0 


The figures given in the foregoing statemont wore obtained by 
multiplying the actual working cost of turning out 800 ths. of 
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fibre by 2°8, as 800 Ibs, is the 1, part of a ton. The close cor- 
respondence between the two proves that Re. 100 may safely be 
taken as the cost of turning out a ton of fibre, in the same 


mannor and under tho same conditions as in the experiment 
which was conducted at Moharli.* 


* Those data prove oxactly what we havo foretold (officially), namely, that the 
price likely to be offered for bamboo paper stock hy manufacturers is far too low +o 
make the preparation of the stock remunerative—TH# EDITOR, 


ox 
wo 
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Briel Account of the Monat Forest School at Vallembrosa. 
By Huan Crzanorn, M.D., Stravithie, St. Andrews, 


Tray, like other lands bordering the Mediterranean, has suffered 
from wasteful denudation of her formerly wooded tracts, to the 
detriment of the climate, to the poverty of the country, and 
to the marring of her beauty. But she is in advanco of the 
adjoining countries of southern Europe, in having set, herself to 
the task of repairing the damage done in previous centuries, 
The woodlands have long been looked upon by the peoplo as 
common property, in which they were free to pasture their 
herds, and from which they might help themselves to wood ed 
libitum, Lawa have now been onacted to compel, under penalty, 
the replanting of communal woods, and a code of forest laws 
is being prepared by the senate. To render thoso thoroughly 
effective, they must be applicable to private as well ag to state 
forests, and for the administration of these laws throughout 
the kingdom, officers are boing trained at the Royal Forest 
School of Vallombrosa, near Florence, an institution which 
promises to be successful in ita work. A short account of its 
history, and of a visit paid to it, may prove interesting, 

On the 14th May 1875, I left the Hotel de l'Europe, Florence, 
after early broakfast, and proceeded by the Arezzo Railway as 
far as Pontassieve, which is reached in an hour. Here I en- 
gaged a light one-horse vehicle (biroccino) for fourteen lires to 
Paterno and back, The driver was a pleasant companion, a 
good-humoured rustic, familiar with the surrounding country, 
who pointed out tho localities of the district, and received a 
friendly greeting from all the eottagers wa passed. ‘The smooth, 
well-constructed road led upwards by a series of ensy zigzags; 
dense cypress avenues were seen near tho villas, and many rows 
of mulberry treea fringed tho fertile fields ; much cultivated for 
fodder ia lupincllo (Qnobrychis satwa) ; and also a blue lis, 
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with a fragrant root. In waste ground two showy species of 
Genista were in flower. At every turn of the road, extensive 
views of the valley of the Arno lay below us, The vinoyards 
and orchards exhibited a high degree of cultivation. 

At the old casile of Paterno, a young forest officer, Alberto 
Helguero, informed me that the director, Cavalier Adolfo di 
Bérenger, had been expecting me for two days, and that a 
posted mule had just been recalled. After hospitably entertain- 
ing me at luncheon, which consisted of wine, cheese, and bread, 
he procured for mo a two-wheeled country cart, drawn by two 
largo whito bullocks, and passing through the village of Tosi, 
I soon reached a paved roadway (vid crucis), which, by a stecp 
ascent of three miles, Jends to the ancient monastery, founded 
in the eleventh century, and rich in pootic associations, 

Tho road for about a mile passed through straggling groups 
of old chestnut trees, gnarled, and often hollow, and it after- 
wards entered a dense and shady pine forest (Abies peetinata, 
D. ©.)* Horo a number of mon were preparing spars for 
shipbuilding, to be floated down the Arno, Tho trees belong to 
Government, and are sold standing for about forty lives each 
(or 33s.) ; the purchaser takes all risk, and bears all the expense, 
The fine silver fir forests surrounding the old convent, and which 
ave secn below the crest of the Apennines in travelling from 
Florence to Rome, are an example of successful reproduction 
of this tree on u large seate, continued for centuries entirlly by 
planting. These forests are now State property, and are attach- 
ed to the Royal Italian Forest School, The stems are 
eylindrical, carrying their girth well up, and, being planted 
centuries ago, these superb and stately firs have a regular and 
symmetrical magnificence. The flowering plants observed in 
the wood consisted chiefly of species of viola, eampanzla, 
anemone, eroous, and hyacinthus, Tho water of the Vicano, a 
mountain torrent, is utilised in various ways. A meal mill is 
situated under the convent, and an agricultural establishment, 
of considerable extent, formerly belonged to the monastery, 
Tho land was well cultivated, and the monks introduced tho 
potato into Tuscany—it grows well here. 


* Tho silver fir of Muropo, Abele, Aderzo, Italy, 
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Classical Allusions.—-For conturies the fame of Vallombrosa, 
as a placo of learning, pioty, and natural beauty, has been wide- 
apread, and its charms have beon celebrated by three great pacts 
who have visited it—Ariosto, Milton, and Dante. 


© Thick as autumnal leaves that strow the brooks 
In Vallombrosa, where the Etrurian shades 
Lligh over-arched, embower.” 
—Paradise Lost, i. 303. 
And again, in describing the approach to “ delicious Paradise,” 
Milton sings— 
“ Aud overhead up grew, 

Ineuperable height of loltiest etiade, 

Cedar, and pine, and fir, and branching palin, 

A aylvan scene 5 and, as the ranks aacoud 


Biinde above shinda, a woody theatre 
‘OF stateliest view.” Ih, iv, 187. 


Mrs, Browning, speaking of Milton, says :—~ 


“Tho sang of paradise and smiled, 
Remomboring Yallumbrosu. 


Here also Dante loved to walk, A more magnificent scene is 
not to be found in Italy. Tho immense building, which formorly 
lodged one hundred Benedictine monks, reconstructed in 1637, 
and adapted to its present uso in 1869, is a stotely and com- 
manding edifice, without any pretensions to architectural beauty. 
Over the door-way is a stone commemorative of tho opening of 
the Forest school, on the 15th August 1869, bearing an inacrip- 
tion, recording that the institution was established in the ninth 
year of the united kingdom of Italy, when Victor Emmanuel 
wag Sovorcign, Minghetti, the Minister of Agriculture, and 
Ferraris, tho Minister of the Interior. ‘The site was remarkably 
woll chosen. It issheltered on three sides from tho cold winds, 
and though the snow lies deep for three months, it is a delight- 
ful climate for the eight months when the students reside there. 
The sheltered nook is surrounded with great masses of wood. 
‘Above the convent is tho hermitage, called “Tl Paradisino,” 
situated on the point of » procipitous rock, whence the eyo can 
traco the Arno'winding through the fertile plains of Tuscany 
to Forenco and the sea. Highor isa point whence I was told 
both the Mediterranean and Adriatic may be seen. 

Origin of the Forest School.—The following sketch of the 
history and constitution of the Forest school is mainly con- 
denscd from the Bollettino Forestale, by the director, A. di 
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Bérenger, 1872. The Royal Forest School of Italy has, 
within tho last ten years, been established at Vallombrosa and 
Paterno, two estates obtained for the purpose by pureliase, 
situated on the Apennines, about thirty miles from Mlorence, 
Paterno, 1,215 feet above the sea, was formerly the castle of the 
Counts Guidi, and, from November to March (four months), is 
tho head-quarters of the Forost school, which, for the remaining 
oight months, is located at the higher elevation of Vallombrosa, 
5,556 feet above the sea. Vallombrosa existed as a monastery 
from the eloventh century up till 1865, when tho duchy of 
Tuscany was annexed to the kingdom of Italy; and, among 
other changes, the salo of ecclesiastical property was doter- 
mined upon by the State. Among the many strangers who, 
every summer, visited ihe monastery of Vallombrosa, was 
Signor Commendatore Biagio Caranti, president of the council, 
administering the Cavour Canal, who, struck with the regulari- 
ty and vastness of the surrounding woods, conceived the idea 
of providing in them for the technical instruction of the 
numerous forest omployés in the kingdom. No time was lost 
in carrying this project into execution; and, having obtained 
the royal sanction in 1867, tho present director, Cav. Adolfo di 
Bérenger (formerly in charge of the forests neat Trieste, under 
the Austrian Governmont) was appointed to organize and 
superintend the undertaking, Two professors were at firet 
associatod with him; and with this staff, a course of instruc- 
tion, oxtending over three months only, was begun in October 
1867, It was not, however, till 1869 that all the necossary 
steps for the transfer of Vallombrosa and Paterno were 
completed, 

Evtent.—The extent of woodland attached to the Vallom- 

" brosa monastery was classified thus :— 
Ettari (hectares), 


Abotina (pine forest)... 245,147,040 
_ Enggetta (beechwood) =). * 62181877 
Marronottu (chostuut) . =. | 150,724,695 


458,056,112" 
(2 heotares ave equal to neatly 5 acres.) 


* Ag this aton would bo equivalent to about ono million and a half of English square 
miles, we presume tere must be somo mistakes in the figures given Tur Enrror, 
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As soon aa the Minister of Agriculture assnmed the direction 
of tho lands, conservancy measures were introduced, the woods 
during provions years having suffered greatly from neglect. 
The various provinces of Italy were at the same time invited to 
contribute towards the expenses of the institution, according 
to the number of pupils educated, which all did, with two excop- 
tions, The formal opening of the Forest school took place in 
August 1869, with the names of twenty-five pupils on the 
roll. 

The institution, with its director and two professors (now 
increased to five), had many difficulties to surmount in the 
hitherto untried path on which they entered. These were over- 
come by the help aud support given by the Department of 
Agriculture. At Inst the course of instruction was regularly 
established, and the institution began to acquire tho scientific 
materials and appliances necessary for carrying it on. These 
are gradually increasing, and comprise the following :—The 
library, containing now over 2,000 volumes of forest literature, 
including the official publications of the Forest Administrations 
in France and Germany; chemical Inboratory, well furnished 
with needful apparatus; a meteorological observatory, where 
the indications of the barometer, thermometer, pluviometer, 
anemometer, hygrometer, along with two difforent instruments 
for ovaporation, and a compass and seisometer, are regularly 
recorded; a collection of instraments for surveying and tree 
measuring; arboricultural instruments models of timber 
slides made in Germany ; timber-carts and ohjacts of natural 
history ; sections of timber, indigenous and exotic; and two 
arboretuma, one at Paterno, showing the vegetation of South 
Italy and tender exotics, the other at Vallombrosn, with the 
trees of the Alps and North Italy, and containing nurseries and 
plantations in which resinous trees are especially cultivated, for 
planting on the summits and slopes of the Apennines, Besides, 
indigenous conifers, Abies pectinata, Picea excelsa, Larix Euro- 
pod, Pinus sylvestris, P. Austriaca, P. pinaster, P. halepensis, 
P. brutia, P. laricio, P. pinea, P. cembra, Tacus baccata, and 
Cupressus sempervirens, the following Himalayan plants, raised 
in quantity from seed sont by Dr Brandis, Inspeetor-General 
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of Foresis, India, ave being cultivated to 9 considerable oxtent: 
Abies Smithiana, A. Webbiana, A. Kutrow, Pinus excelsa, P, 
longifolia, P. Gerardiana, Cedrus deodara, Cupressus torulosa, 
and Frazinus floribunda. 

Internal Organisation —The management of the institution 
is vested in the director and the professors or masters, who 
meet in council once a fortnight, or oftener, to deliberate on the 
progress of tho establishment, and to plan the working of the 
annexed forests. The director is in communication with the 
Government, and submits all disputed or donbtful matters to 
tho minister of agriculture, industry, and commerce. The 
professors aro appointed by the king, on the recommendation 
of the minister, and are selected by preference from the list of 
forest officers, The assistants are nominated by the minister, 
on the recommendation of the director. The inspector of 
forests prepares a working-plan of forest economy to be ap- 
proved by the director, and sanctioned by the minister. The 
Council of Direction fix the text-books, the dates of excursions, 
&e., suggest changes in school managemont, and prepare the 
annual budget. 

Publications.—The Giornale di Economia Forestale and the 
Rollettino Forestale, edited by tho director, and published in 
Florence, ave the official organs of the Forest School, Sylia- 
buses of lectures and memoirs by the different professors 
printed in these are used as text-books by the pupils, along 
with the manuals employed in the Forest academies of Miinden 
and Tharand in Germany, and of Nancy in France. 

Admission of Pupils—The number of pupils admissible to 
the institution is 60 ; of these 40 are regular pupils, from all parte 
of Italy, who aspire to a career in the tovernmeat Forest Service, 
and private pupils, the number of whom is not fixed. Each pupil 
must present a certificate of being over 18 and under 22 years 
of age; asecond, of good conduct; and a third, of good health 
and strong constitution. Besides this, every candidate for ad- 
mission must find security for the payment of 700 lires annually 
for three years for board, and 200 lires for uniform. The board 
is paid half-yearly, in May and November. The regular pupils 
are required to undergo a preliminary examination in tha 

u 
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lnguage and history of Italy, geography, natural history, 
arithmetic, algebra, geometry, physics, and chemistry, 

The pupils assemble at six a.m. in summer, and at seven in 
winter, Broakfast is sorved at cleven, and dinner at six PM, 
and at nine all aro required to be in the institution, and to 
retire to their own rooms. The hours of instruction are, with 
some little deviation, from seven to eleven avr, and 
from one to six P.M. The inmates of the institution are called 
togother by the sound of a trumpet. When at Vallombrosa 
the senior pupils have separate apartments, but at Paterno they 
oceupy a common dormitory, Thoro is a suitablo room in 
which invalids are located, and astore of medicines, 

Disciptine-—The pupils cannot leave the precincts without 
the written permit of the director. They wear the uniform of 
the institution, which is that of a forest guard, with oak twigs 
of gold lace on the collar and cap, Insubordination is punished 
according to its degree, by admonition of the director, by 
confinement, or by expulsion, under sanction of the Minister 
of Agriculture. 

Tho Course of Inatruction is as follows :— 

Finer Year, 

Mathematics, including Arithmetic, Algebra, Geometry, and Trigonometry, 

Chemistry.—Organic and Inorganic, with experiments, 

Natural Mietdry.— Botany, Systematic, aud Vegetable Physiology. 

Forestry.—Theoretic and Practical. 

Tnnpwages.~Ualian, German, and French, with Reading, Weiting, and 
translating of Forest Literature, 

Secorn Yzar. 

Mathematics applied-—Difforential and Tntogral Culeulus, Conie Sections, 
Measuring of Heights of Trees and Cubio Contents, Plan Drawing, 
Valution Surveys. 

Climatology and Forest Meteorology. 

Natural History-—Botany, Dendrology, Forest Kntomology, Geology, and 
Mineralogy. 

Forest Koonomg.—Wistory of Forest Scienoe, Practical Sytviculture, Seasoning 
of Timber, &o. 

Blementa of Agriculture.—Improvomnont of Soils, Pasturage, Drainage, 
Agriculture, &. 

Languages —Exeroises in Italian, Gorman, and French. 

Turmp Yea, 

Mathematics applied.—Rates of Growth of Trees, Mensuration, Civil 

Avckitecture, Hydraulics, 
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Forest Administration.—Statistios of diffaront Woods, Classification of Forests, 
Planting of Dénes, Maremma, Marshes. 

Forest Law and Jurisprudence—Communa Rights, Pastoral Rights, &c. 

Roonomy —Political and National. 

Languages. —Bxeroises in Italian, German, and French. 

The first year is mainly devoted to scientific training, and 
in the socond and third year the practical details of forest 
management are inculeated. For this purpose tracts of land 
are sot apart boaring evergreen and deciduous trees of various 
ages, to be managed by the elder pupils, Each has also 
chargo of a portion of the nursery, whore he digs, waters, 
and prepares tho soil, sows seuds, and performs all the needful 
operations with his own hand. As the design of the Forest 
School a6 Vallombrosa is ta train able aud skilled administra- 
tors, theoretical instruction is throughout combined with 
practical demonstration. 

_  Bxeursions,—The pupils make frequent excursions, somo with 
the Professor of Natural History, for the collection and classi- 
fying of natural products; somo with the Professors of 
Mathematics and Surveying, when they make plans and eleva- 
tions of the surrounding lands, caleulate the amount of timber, 
and describe the management, according to the manner 
prescribed in tho rules; those undor the personal care of the 
director, for other exercises in practical forestry. Ench year 
a long oxcursion is made to some wooded district belonging 
to the State, or to a private individual. On one occasion 
(1871) tho excursion was to Naples, to visit the International 
Exhibition of Woods used in Ship-building, and afterwards to 
remarkable woods in South Italy, oceupying altogether four 
wooks, 

Ezaminations.—Evory six months the progtess of the pupils 
is tested, and thero is a final examination at the close of the 
third year, when the professors in council declare the success- 
ful pupils to be “approved unanimously,” or “ approved 
unanimously, with commendation.” Vacancies in the Forest 
Department are reserved for the passed pupils of the in- 
stitution. 

My timo unfortunately did not allow me to romain more 
than one night at Vallombrosa, but Twas much pleased with 
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~ tho good order prevailing in the establishment, and with the 
practical training out of doors. The director isa man of great 
ability, and brings learning and administrative talent to bear 
upon his work. He has availed himself of the experience of 
the best forest administrators in France and Germany in 
framing the regulations and curriculum of the institution 
under his charge, and strives to impart solid instruction io 
hydraulics, civil enginooring, and the collateral branches, so as 
to equip the students thoroughly for useful service, Cavalier 
di Bérenger’s published books and pamphlets, upwards of thirty, 
show how woll vorsed ho is in the details of forest manage- 
ment, and all that relates thereto. Among these may be 
specially montioned the drekeologia Forestale, 806 pp., Venezia, 
1859-63, a work of great erudition, giving the history of forest 
jurisprudence in Italy, which had been brought to my notice 
by the Hon. G. P, Marsh, U.S. Plenipotentiary at Rome, 
Another memoir of great value is, “ On the Absolute Influence 
of Forests on the Temperature of the Air,” Florence, 1871, 
Both of these works received special medals at tle Internation- 
al Exposition of Naples, 1871, 

Director di Bérenger’s duties require much tact, vigilance, 
and perseverance; and I am sure that if the Italian Govern- 
ment give him tho support he deserves, the result of his 
labours, so far achieved, will bring much honour to the nation, 
and lasting benefit to the country. 


Baluation ov Coanting of the Forest. 

Mr. Baden Powell, Conservator of Forests, Punjab, in his 
notes on “the demarcation of forest aren” in the January 
(1877) number of the “ Indian Forester,” mentioned two methods 
of counting trees, one by Dr. Schlich and the other by Mr. 
Amory. I should like to add a third plan tried by me several 
years ago in those fine Sissoo forests of the Katehi. 

Trees were classed according to girth, thus : 
Under 4 feet — 4th class. 


4to6 y — 3rd y 
BtoB, — 2nd; 
8tol0,, — Ist 5 
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Each cluss of tree was represented by a piece of paper of a 


certain shape. 
ist class — . 


2nd yo = [4 
ard yg 
4th yo o— L 


A party of 20 coolies were arranged in line about 50 feet 
apart, each man had slung from his waist a pot of paste and 
also four bundles of the above classified paper, 100 in each, 
strung on at the edge to strong thread and arranged in line in 
the above order, He was also provided with a cord knotted 
at 4, 6, 8, and 10 feet. 

Tt was ensy for tho cooly to know which paper to paste 


on, 
1st knot, Zh or the 1st paper on loft hand sido. 


2nl ,, or tho 2nd do. do. 


aed | | or the 3rd do. do. 


4th oy, Se or the 4th do. do. 


The tree having beon measured breast high, according to its 
class a piece of paper was quickly pulled off from its bundle 
and stuck on with tho thumb and forefinger, An additional 
stock of paper in bundles of 100 in euch was in charge of a 
Forester who supplied the different shapes as they were used up, 
and kept an account of them, When all the trees in tho 
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forest were counted the Forester in chargo took over the balance 
of papers in possession of the coolies and, after counting them, 
deducted the number left of each class from tho totals issued, 
and thus I arrived at correct estimate of the trees in tho 
forest, 

I found this method simple and acenrate. Tho papers aro so 
easily seen on the trees that it would be almost difficult to 
omit any trees or mark them twice over. It has also the merit 
of costing very little and in the case of extensive forests, by 
adapting it to Dr. Seblich’s plan of running a line through and 
counting trees on either sido to a cortain fixcd distance, it 
would, I feel sure, be found to answer woll. 

Rosrw Hoop. 


4% For Illustration see other side, 


SB Simple Clinometer. 
To THE EDIYOR OF THR “INDIAN FORESTER,” 

Sin—I send you a drawing of a very simple “Clinometer” 
which T made with my own hands, and one which I found very 
useful in laying out a water-course over a mile long, and also 
in laying ont the lines for a plantation on a steep, and in parts, 
irregular slope. I hope it may prove of use tosome of your 
rondors, 

A is a bamboo of about 1” diameter ; B is made out of any 
wood that is not liable to warp or crack, and is let into ao slib 
cutout of A and fastened by a nail, but not so fast as to 
render it immovable. At Ca notch is cut, from which hangs a 
string with a plumb-bob F. 1.D ara two pieces of tin 
with oyelet-holes finsh with the top of B. which must be per- 
feetly level. G is astaff, bamboo for preference, divided into 
foct and inches, and about 9 feet long, From the top of B to 
the ground is 5’ 

Suppose it is required to lay outa road of which the gradiont 
shall be 1 in 80. Sot up tho clinometer level, and get aman 
to keop it steady, so that the plumb cuts 90°. Take the staff G 
of 30 feet, and then have have it moved up the hill until DD 
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and the 4’ mark of the staff are level. From the foot of tho 


“ clinomeicr” to the foot of the staff is the slope required, By 
5 ‘ 


- 6 


simply tapping B up or down, and marking what angle the 
plumb cuts, the slope of any hill is easily found out. 
Yours truly, 
C. E Fespan, 
Sutle} Division. 


Witality of Cenk. 

Under this heading Mubafiz-i-jaugal, in the last number of 
tho Forester, asks for information from, amongst othors, the 
Bombay Presidency. I can give him an instance even more 
striking than those quoted by him. When demarcating in 
April 1872 a boundary mark had to be placed on the bank of 
a néld. The boundary marks were usually formed 
by building a cairn of stones round the butt of a teak 
rafter placed upright on the ground. In this instance, 
however, my attention having been called to the fact, that 
this cairn, if so built, would probably bo washed away, 
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Thad the butt of the rafter, a perfectly freshly ent one, buried 
18 inches in the soil. The following year, being near the spot, I 
went, ont of curiosity, to see how this cairn had stood, and 
found, to my astonishment, that it had taken root. T saw this 
rafter only a few days since, and it would be difficult now to 
distinguish it from the surrounding trees, were it not for the 
cairn at its foot. J should say, however, that this ‘is the only 
ease T have ever seen, and all my attempts to get cuttings of 
teak to strike have signally failed, 
Guart. 
Apvil Oth, 1877. 


Hows cused by Kungle Fires, 
TO THE EDITOR “INDIAN YORESTER.” 


Daan Sir,—It may interest your readers to soe the results 
of an estimation which I have made as to the pecuniary loss 
by damage done by jungle fires in this district. 

In the Sidli Forests, which are divided into compartments, 
each a square mile, the extent of every fire, during the past 
year, has been marked approximately in the map; and thus 
avery fair estimate made of the area burnt, which was put 
down at 6,930 neres, out of a total area of 27,146, in which 
fire conservation was attempted. From valuation surveys 
made in 835:22 acres we get 24,000 sal trees from iY to 8’ in 
girth, averaging 40 years in ago; 3,800 from 3’ to 44’ in girth, 
averaging 70 years in ago; 127 from 44’ to 6’ in girth, 
averaging 100 years in age, and allowing 2 troes under 
I} girth for every one of the first category count- 
od, as trees of less than 14’ were not counted in the valuation 
surveys, we get 48,000 trees under 1}' averaging 14 yeara in 
age. Now taking a year’s growth as our unit, and for simplicity 
supposing this uniform throughout tho life of a sal tree up to 
100 years, we get 672,000 as the number of units in the trees 
under 14’ in girth, 960,000 for the second category, 231,000 for 
the third, 12,700 for the 4th, giving 18,75,700 units of annual 
growth as the total produce of 835-22 acres; this gives 2,245 
as the annual produce in units of growth per acre. 
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Now we can assumo that the growthof the forest is at least 
doubled by fires being kept out, as some portions are dying 
out and at the best a very meagre growth is maintained 
when jungle fires aré annual occurrences, The loss per annum 
from fires is therofore estimated at 1,120 units per acre. 

The price of a sal tree 100 years old is Rs. 8 in Assam ;* and 
thus the value of the damage done is Rs. 90 per acro omitting 
decimals, or for the 6,930 acres burned in the Sidli Forest 
Ra. 6,283,700. The cost of fira conservation proved to bo, for 
the area preserved 20,216 acres, Rs. 16 per square mile, or 
the value of two mature sal trees. 

I am aware that the calculations which T have made involve 
several assumptions, but it is more to the method which may 
be improved than to the results to which I invite criticism. 

W.R FE 


Grosion by Ribers. 
TO THE EDITOR, “INDIAN FORESTER.” 


Srn,—Can any of your numorous correspondents give any 
practical suggestions respecting an effectual, and at the same 
time inexpensive, method of preventing erosion on river and 
island banks. 

In the division of which I hold charge, upwards of 450 
acres of the finest alluvial land belonging to this department 
have been carried away by the action of the Jielam and 
Chinab yivers during the last two years, and in some cases 
thriving plantations of Skisham have been entirely swept 
away. 

I may also mention that the land carried away belonging to 
this department is a mere trifle in comparison with the damago 
done to Shamlat land along the banks, some villages being 
left almost entirely without arable land for several years, till 
the main course of the rivers again change, if the villages them- 
selves are fortunate enough not to be washed away in the mean- 
time. 


* We are pretty certain that the value is much more than Ks, 8 por troo. Tua 
Epitog, 
H 


66 BAGNERIS’ “ MANUEL DE SYLVICULTURE.? 


The mothod of sloping the banks and then planting them 
with willow cuttings has been tried, but has not apparently been 
attended with much success, as the willows had not sufficient 
time to take a firm hold of the soil when they wore swept away 
by the annual floods. 

Aaystem of “ fascines” supplemented by willow planting, 
if it can bo oxecuted at a reasonable cost, seems to be the proper 
method to pursue, and any information with respect to the 
dimensions, cost, and mode of fixing the “fascines” will 
oblige, 

Another mothad snggests itself which might bo attended 
with success, viz. to plant several thick lines of willows at a 
certain distance from the edge whore erosion is threatened, so 
that the willows will have two or three years to take a firm 
hold of the soil before the water arrives at the line, the outside 
strip of land being of course sacrificed for the protection of 
the remainder, 

It is perhaps, however, unnecessary to observe that the suc- 
cess of this proposal rests on the capability of willow roots to 
provent erosion without supplementary aid, and any one ex- 
perienced in willow planting will obligo by stating his views 
on the eubject. 

Yours faithfully, 
9 E. Mc. A. M. 


Bagneris’ “ Mantel de Syloicutture.” 
TO THR EnITOR oF THe “INDIAN FORRSTER.” 

Dear Srr,—I am happy to be able to inform you that a new 
edition of the translation of the “Manuel de Sylviculturo” 
(Bagneris) will shortly be published in London, and a certain 
number of copies will be available in this country. Farther 
particulars will be announced in your October nnomber, 

I remain, 
Yours truly, 


A, Suyrntes. 
80th June, 1877. 


my 
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Che Matural eproduction Treatment of Deodar Forests. 

Tr is my design in this briof paper, to put together somo ob- 
servations which have occurred to me or been noted down, 
daring many visita to the Deodar forests in the valleys of the 
Beas, Sutlej, Chenab, Ravi, and Kaghin rivers, 

They ave not theories but observations of practical results, 
and conclusions drawn by inference (I hope legitimately) from 
such observations, Bué all snch conclusions, with regard toa 
species which has nover been studied, and no attempt to treat 
which (under conditions of high forest for natural regeneration) 
hing ever Leen systematically made, will necessarily be open to 
question, and to large addition and amendment. 

Still [ feel that the time has come to commence the little snow- 
ball. I trusi others will help to roll it along, so that it may 
gather material as it goes, and that ultimately we may be able 
to build it up, and to shape it into something worth looking at. 
T trast the charitable reader will exonerate me from any desire 
fo dogmatize on a subject so little known; and I have eonse- 
quently to inake a general apology when I say “such a thing 
does not happen with regard to Deodar, or such a thing ts so 2’ 
I mean to any that it is, ov is not so, as far aa my own uniform 
observation goes. I do not wish to contradict any one else’s 
observation and knowledge, and shall only be too glad to be set 
right, and to receive, through the medium of this journal, ag many 
corrections as possible. Only it seams to me shorter to make 
this qualification once for all, than perpetually to repeat the 
phrase, “as faras 1 know”’—' this at least is the uniform result 
of my observation” and so forth, over and over again. 

x 


78 THE NATURAL REPRODUCTION 


Dealing as the question at issue does, with the chief 
timber of the Punjab, it is one of vital importance. It is 
truo that we have other excellent woods,—some that have 
not yet been fully tried. But the successful utilization 
of a considerable portion of our thus available material 
depends on impregnation; and until we are able to produce 
locally somo officient substitute for creosote,—the element, 
which puro or combined, is almost the only reliable preserver, * 
impregnation will always be so costly as to make people 
hesitate to employ it. Hence, while allowing due weight 
to the impregnation question, and still urging that it would 
pay well to introduce its use at once on the State railways, 
the Deodar question will always remain of great importance 
for the Punjab. Thongh the North-Western Provinces have 
a supply of sal nearer tho plains than their Deodar resources, 
still the question of deodar growth is, even there, by no means 
without its importance. Large sleeper operations have already 
been conducted to a highly successful issue, and may be again 
at any time required, 

In order to complete even the skeleton of the subject, the 
demareation of deodar forests onght to be dealt with ; but on 
this I shall only make ono remark, viz., that it is often, if not 
chiefly, with ruined forests, whose original area has been curtail- 
ed, or whose surviving contonts have been injured (often both) 
that we have to deal. In demarcating we must not confine 
ourselves to taking the now remaining patches of Deodar. This 
is the mistake, though a natural one, that has been made in 
our earlier demarcations in the forests of the Ravi, Chenab, and 
Beds, All havo now to be rectified in consequence, We must 
take the surviving patches only as nuclei with either scrub 

_ jungle or inferior trec-forest all round, so as to get hold of man- 
ageable blocks of land, which at present may only con+ 
tain a few groves of doodar, but which will in time become good 
and compast deodar forests, The moment an existing deodar 
forest is thus got hold of and the area adjacent protected (as~ 
suming a fair allowance of good seed years) the forest wild 


*T donot mention the mercurial bi-chloride process, for that, besides being very 
ill adapted to pine woods, is evon more costly than creosote. 
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spread naturally. Of this there is no sort of doubt. The best 
natural reproduction is on the edges of existing blocks of forest, 
wherever there is not some very unfavourable condition, as of 
matted turf, or somo superficial soil obstrnetion, which the 
radicle of the secd cannot penetrate. In such cases partial 
clearing, turning up turfin stripe, &. may be needed. In 
eight casea out of ten, however, it is only necessary to fence 
the waste land adjoining and leaveit. This is especially the 
caso where there aro groups of mature trees or single ones 
scattered about in places above the enclosed but still barren 
lands. 

I do not in these remarks allude to cases where a patch of 
Deodar forest is adjoined immediately, not by scrub or waste 
lands, but by tree-growth of other species, or dense copse of 
inferior trees. Here, no doubt, clearing in the vicinity of the 
Deodar is needed. To this I will return presently. 

In working Deodar forests, we ure in some cases com- 
pelled to cut by sclection. When the forest is very high up 
and on steep rocky slopes, the selection system is the only 
method that presents itself. Then the general object is never 
to uncover at any one time anything like a considerable arca 
of soil—otherwise we may cause the denudation of the rock 
of what little soil covering it possesses, and possibly give the 
first start to ravines, incipient torrents, and their consequences. 

But in cases where the slope is more gentle, and the altitude 
not extreme, then we are able to treat the forest for natural 
reproduction, supposing other conditions to be favourable, Un- 
fortunately it too often happens that our existing forest isin a 
condition exhibiting a confused mass of trees of all ages, irreg- 
ularly grouped, often interspersed with Pints excelsa and other 
species. Old, dead, and dying trees are dotted about, and 
numerous blanks, oceupied by shrubs, like Esholizia and Indi- 
gofera, and by rank herbaceous vegetation, are found. This is 
usually the result of fire, or of that method of cultivation 
(now fallen into disuse in these localities) which still survives 
in other parts under the names of “jhum”, “ toungy: 
“kamri,” &c. In such casey the only treatment to which 
the forest can be subjected is not one either of selection, 
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or natural regeneration, but of conversion or restoration, 
The old and dead trees have to be got rid of, but good 
seed-bearers steadily reserved,* the blanks have to be artificially 
cultivated : or in some cases on observing an approaching seed 
full, it is good (when herbage is not high) to elear patches of 
land and lightly work the surface all round the seed-bearing 
centres. This fo be dono the last thing in autumn before the 
seed falls. 

But supposing that we are dealing with a forest: still possessing 
a considerable extent of forestof mature age fit to be cut under 
“the natural system.” : 

Taking this first, I should observe that ordinarily the words 
“ natural regeneration system” call to mind a series of cuttings 
technically termed the primary or preparatory, the secondary 
and the final, The primary cutting or euttings (for they may be 
gradually executed) have for their object the preparation of the 
soil, and the admission of sufficient light and heat to ensure 
the germination of the seed that falls. In that view, the 
cutting may be either close or open nccording to the nature 
of the young plants, And in our text-books general rules 
are given (of undoubted value) as to when the primary cutting 
should rathor tend to closeness, and when to openness, 

My firat point submitted with reference to deodar is that it 
does not answer to distribute the primary cutting rather 
uniformly over the given area of operatiun, 60 as to produce a 
mere cheqner of snn-light over dhe ground, Under such con- 
ditions nothing but a very occasional seedling will come up. 

If you notice a good seed tree at the edge of the forest or 
of an open glade, you will observe that guite in the open as 
regards light, close round the tree, but not close under it, a 
dense carpet of young seedlings has come up. Lateral shelter 
they require, and this they get from the trees after a certain 
hour of the day, according to the situation, after the sun hag 
reached a certain angle. Young Deodar, exposed to the full 


* T cannot holp noting the fact that in old days the contractors used to fell trove 
high wbove the ground olton 6 to 10 feet, but if the least bit. of a branch was left on the 
stem, the stool would not die, but sent up several shoots, ‘These, though worthless for 
thnber, maybe very valuable in the forest, as they yield seed as well ag tho best-shaped 
trees, being quite healthy, Several such may be seen in Kalatop Forest near Dalhousio, 
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blaze of « vertical sun for any length of time, will not survive 
especially in a dry soil, 

The seed of the Deodar, I may here remark, is comparatively 
heavy. It is carried bat a short distance laterally from the 
trees.* The only case whore ittravels far, is on a descent or 
on lower slopes. Those who have, from the vicinity of Batri 
(Chamba State near Dalhousie) looked up at the sevies of 
slopes piled one above another, and culminating in the Kalatép 
ridges (from 5,000 to 7,000 feet), will remember the groups of 
secondary growth of deodar far below the Kalavp forest, 
but evidently derived from it, 

Returning, however, to the growth of Deodar seedlings, they 
will not come up under cover; when firmly established, indeed, 
the young plant will endure a considerable amount of shade 
remarkably well, This may be seen at Simla, where, in increas- 
ing numbers, tall delicate points of deodar may be seen over- 
topping the oaks (Q. incana.) But here it is evident that the 
natural seedlings (which are always sparge, aud never in masses, 
as we would wish to see in a good naturally regenerating 
forest) have established themselves at points where they found 
the requisite light to commence lite with, Afterwards, the 
oak boughs grew and the Deodar plants being sufficiently 
established, were enabled to feel for the light, (if 1 may use the 
phrase,) and push up their graceful leading spray through the oak 
foliage. But Deodar will never spring up in a mass undor cover 


* Vide working plan for sulle} Forests, 1875, A 

{Trees inside a corapact forest ray bo full of male flowors, but will often not 
Field sood. ‘Tho chiof seed trees aro iulater or trees above cliffs, cx in lower forosts 
those which have well-developed and open erowna.” 

“Tho aved ripeua in November: sealos aml aced fall together ; often the whale cone 
at ence leaving the bare central exis, The eano fal apparently, through the dry. 
ing influence of thosun, Ihave beard it fail on quiet days in the middle of tho 
Gay, aod nearly ripe cones fall into bits in tho aun without being touched. For this 
reason the sced is cusily oollected even after its full. The secd ia about § inch in 
Jeugin, and 4 of an inch broad, is heavy ; 210 to 230 to the ounce, and generally falls 
close to the mother tres.” 7 

The socd iteoli, if hoalthy, has a completely devoloped embryo of a light green 
color, surrounded by a soft albumen and lying in a aoft shall full of recin, ‘This 
tends to make the wintering of dodar seed a inatter of some difficulty * * * * # 
‘Lhe young tree though kept back for along time by surrounding trees will rapidly 
recover as avon ag thése are renvod, but the condition it loves best is a side shee, 
expécially at the South aud East, A 

The tree avoids ill-drained soll, thongh it likes moistare in thn nir and heavy rain- 
fall. Tho young tree is killed by tire but recovers quickly from other injuries.” 
snwlebs 'B. Ribbentrop, appended (p. 28) to Sutle working plan for 6 years from 
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as the Abies Webbiana will under Quercus semecarpifolia, or the 
latter under the former (both may be seen on Hattu near 
Simla.)* 

Two very interesting enses regarding sowings of Deodar may 
here be cited from the Beds forests. 

On the Upper Beds, nt a place called Dudli, there is a patch 
of cut-out forest which was completely cleared of trees; tho 
gress and weeds were removed, and Deodar sawings made. The 
seed came up well; when it was visited in 1876, it was found 
that a dense growth, over six feet high, of wild balsam and 
other herbaceous vegetation, had covered the ground ; never- 
theless the seedlings were all alive and well. 

On the Parbatti (the main tributary of Beds) ai e place 
called Somf-Chalion, sowing (broad cast) of deodar had been 
made at the bottom of the valley, ie at the bottom of the 
slope which is, in fact, a “talus,” coming down from the high 
cliffs which here hem in the valley, The soil was much drier 
than at Dudli, and the herbage consisting of Gnaphalium, and 
other species less succulent and translucent than those of Dudld, 
but nowhere much over two feet high, had in places completely 
killed the seedlings. 

Dudld, however, besides a rich moist soil, is 7,000 feet 
high (ie. well up tho side of the open valley), has a south- 
west exposure, and so gets the sun nearly all day. Hence 
a sufficiency of light would penetrate, and very possibly the 
more watery membranous character of the herbage had some- 
thing todo with it, as well as the moist, rich soil which made 
the plants more vigorous. SomA-Chalion is at the bottom of 
a rather narrow valley, with a north exposure; the poor soil 
and possibly the harder, more wiry character of the herbage, 
affected the Deudar, 

It is also true that Deodar usually prefers northern exposures 
or the shady side of valleys, until it comes very far north- 
west and in higher latitudes ; for instance, in Kaghan (tho most 


* At the very placo where Lam writing, just holow mo, is a small forest of pure 
A. Snithidna, my own property, In the upper portion, and quite under a cover (which 
fs not very dense), a complete young growth (natural) of 4. Webbiana is coming 
up. In coum of tima, the character of tho forest will completely change. There 
are no mature Webbiand above tho forest, but a fow at sume Ilttle distance to the 
‘weat in a raving, 
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north-westerly of our Deodar valleys), the main forests are on 
the sunny side. 

I have been much astrock in reading an account of Abies 
excelsa, in a recent number of the “Revue des Eaux et 
Foréts,"* with the similarity of the treatmont recommondod 
to that I would apply to Deodar, 

The Deodar seedling is not indeed quite so delicate. Ido 
not know of any instance in which the radicle is unable to 
penetrate an ordinary layer of decaying leaves, to the extent 
noted in the case of the Alpino spruce; but certainly short~ 
matted turf is against it, and wherever this is found, it is 
necossary to remove the obstruction by turning up the sods 
leaving them grassdownwards. This may be done in atripa or 
patches according to the ground. 

Deodar cannot abide heavy ill-drained soils. Old rice fields 
are most diffeult to cover. Thorough trench-draining and the 
repeated ploughing or hoeing up of the surface with subsequent 
pulverization of the clods, will be necessary to make the sowing, 
or treatment with transplants, of such ground, possible. 

Here also I would remark, that as good seed years of Deodar 
do not occur successively, and are said with some probability to 
happen only once in three years, this circumstance should be 
borne in mind in all operations. It is rare indeed not tosee a 
multitude of upright male flowers, which, at first sight, es- 
pecially to the non-botanical eye, appear liko incipient cones, 
Bat they soon open, aud in October shower their yellow pollen 
about in profusion, In Kula, I have found this collected by the 
natives and used ag paint in decorating walls of temples and houses, 
The cone takes from #4 to 26 months to ripen, so that good 
long notice is to be had. While waiting for a seed-year, grazing 
of onttle may be allowed, and a growth of weeds (if not so 
powerful as to nocossitate expensive clearing) need not be look- 
ed on with despair. But when everything is ready for the 
sead shedding, ground must he prepared, weods removed, turf 
turned up, and eattle xt once excluded. 

Another point T should like to be informed about ia how far 
the fact that the Deodar is in some specimens dioicous in other 


® dune 1877,—Lrepieéa duns los Alpes, 
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inonoicons, affects the selection of trees for cutting. In ense of 
such trees in groups one might eut away all the cone-bearing 
trees, leaving only the males, Tt is true, however, that the pollen 
is easily carried by the wind to a distance. 

To return now to the direct question of the primary cutting, 
Turge thatit should not be made by single trees selected evenly 
over the area of exploitation, but should be made in groups or 
bouquets, the object being to make a number of wells or holes, 
from place to place, in the forest. 

Tn two mature forests on the Beds, called Lattira and Blaj- 
dhar, I had carefully hoped to secure a good show of seedlings 
by distributing the cutting and making it rather open. It was 
made more open than I ought to have allowed, because there 
was considerable danger for the trees left standing from storms 
of wind; nevertheless, the amount of light wholly failed to 
produce anything more thana very few scedlings here and there, 
Although a rich growtir of herbs was produced. It may be replied 
that the eutting was too open, and that it encouraged a rapid 
growth of weeds before the seod-fall. That could hardly be 
the case however, heeanse in a few places where there was but 
aslight growth of weeds, there were no more seedlings than 
in the denser portions. Moreover, all experience tells us that 
amass of weeds may come up under shade that would not 
admit of the growth of Deodar seedlings, oven if the weeds 
were kept down by artificial clearing. 

Té has become necessary on the Bods to eut a artain number 
of trees within a limited range, in order to fulfil a contract ; 
so rather than begin cutting in new and uncounted forest, I 
have thought it better to cut out a little more from these already 
worked forests. If the cutting has been such as to leave 
several open spaces not too broad (say 80 to 100 feet), it will, 
JT have no doubt, be found that the next good sevd-year that 
oeenrs, if the weeds that have grown up under the former 
régime arc cleared (as they must be ; this is the penalty of our 
mistake), there will come up a perfect carpet of seedlings. 

Tho first entting then, is not to be done by taking out a series 
of individual trees, tolerably evenly distributed over the 
areas under cutting, but in groups from place to place, leaving 
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completely open patches with nothing over-head, but with la- 
teral shade from neighbouring branches, and that shade which 
falls over the whole, from the trees surrounding, when the sun 
hias passed a certain angle. 

When these glados are stocked, then the intervening masses 
of old trees will be removed, but always, so that (except in 
places quite secure against wind ) single trees are not left stand- 
ing by themselves, but in groups of threo or four, 

No secondary cutting is then made; or rather the whole 
is dono in two cuttings; first, the ousting ont of groups, 
and then the cutting out of what remains between the groups, 
leaving only such small clusters of standing trees as may 
serve to stock the last opened-out glades. ‘This has to be 
attended to, for supposing that, having re-stocked two glades, 
leaving a group of old trees between, we were then incontin- 
ently to cut away the whole of the old group at once, nothing 
would occupy its place, as the young growth on either side 
would not be seed-bearing. 

The precise form of the wells or glades to be opened out has 
yet to be determined. My idea is that they should be elongate so 
ag to approach the form of cutting by “ short belts at intervals.” 
In some cases the formation of the ground may actually suggest 
the cutting in the form of small strips from point to point. 

Wherever aided reproduction is necessary, if planting is indi- 
cated, the form of planting in lines,—tho troes close in the lines, 
and the lines from 15 to 25 feet apart, according to circumstances, 
should be adopted. If sowing, then sow in small patches, sized 
according to the ground, the patches having the surface lightly 
(and never deoply) worked, and being always ranged ia lines, 
at somo distance apart. 

Broad east sowing is rarely if ever desirable. The advan- 
tage of the line system is that the trees having abundant lateral 
apace, the branches will in time touch, and so suppress the inter- 

* yening vegetation. On the other hand tho treos being put in close 
together in the lines, say, 1 foot to 18 inches apart (but further if 
the soil is good, and success is highly probable), leads to this 
that even if considerable percentage die, still enough will be 
left to stock the lines, 

L 
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Where the land to be planted is covered with bushes, fol- 
lowing the principle of lateral protection,—lines or bands 
should be completely cleared of vegetation at the required 
distance apart, which is regulated by the slope and tho 
goodness of the soil, which rendors an carlicr or Jater meeting 
of the branches from one line to another, probable. According 
to the height and density of the growth, tho breadth of these 
bands should be fixed ; it may be 4 feet or 3, or even 8 to 10 in 
na higher growth. 

Tho great difficulty has hitherto been to get that continnons 
supervision which alone ensures the young plants being taken 
out of the nursery without injury to roots, and being planted 
in, at tho right deptli (not buried down to the branches), and 
the earth woll trodden down afterwards. A plan for sowing in 
short piecos of bamboo has recently been noticed in the “ Re- 
vue” (as practised in Australia), of this I have given a sepa- 
rato note in this number, ‘The plan will probably answer for 
Deodar; and as each little caso charged with its protected and 
uninjured plant is put out in the lines, the chances of completo 
success may be increased. 

Those who have visited the Cheog forest near the Fag dik 
bungalow (near Simla) will have noticed how excellent the 
natural reproduction is, notwithstanding that the whole forest 
has been ent down without any rule or any idea that such 
results would follow. 

Of course, a vast number of young trees in the condition of 
high poles (and not a fow low poles) have been taken out, which 
will utterly rnin the productivencss of the forest at that stago, 
which ought to have been supplied by the said poles come to ma- 
iurity, while the present erop of seedlings are still attaining that, 
age ; but still as regards the mere earpet of seedlings, the result 
is wonderful. Two causes have indced fortuitously helped this, 
one being the temple groves standing in tho midst (indeed there 
ave 2or8 temple forests). Fires have rarely if evor been 
lighted, at any rate not since the forest has become valuable for 
cutting for the Simla market, nor is the place grazed aver, An- 
other cause is that “ permits” for cutting were given ont and 
very strictly watched, asa large prico (often 12 to 20 rupees) 
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was paid over each stem. Consequently, tho entting was done in 
groupe, rather too large perhaps, but still each man cut his cirele 
so as to have his sawyers, &o. ab work close together. The seed 
reserves were represented by the temple groves alluded to, and by 
some few trees left in places where they could not be got at to cut, 
Considering then the very excellent soil, exposure, and slope, 
the altitude being extremely favourable, and the rainfall abund- 
dant, it is easily understood how nature overcame the disadvan- 
tages of a cutting which was too severe, and left seed bearing 
trees only at rather distant intervals, and which would have 
tailed under less favourable conditions. 

Tn fact, the eutting of Cheog may be described ag a cutting 
in the right way, only exaggerated to such an extent that, had 
it not been for an exceptional activity of nature, the result 
would not have been favourable. 

As far as‘I can learn, something similar has happened in the 
Lambatach Deodar forests of the North-Western Provinces, 
There the cuttings were too severe, but trees wore left on the 
heights above which effected tho natural regeneration, 

Lastly in tho case of those Deodar forosts which can only bo 
treated on the selection system,* I recommend that a similar 
principle bo aimed at, though of course modified. Here we 
dare not remove groups of trees to uncover a considerable 
space ; but still wherever it is possible, Ze., wherever it is not 
necessary to select deal and dying trees only, or wherever the 
existing growth is not too sparse to admit of more than single 
stems falling, I would cut out little groups of 8 or 4, up to 
7 or & trees together, bnt not more; the higher number only 
in very favourable conditions. 

It should he borne in mind that grazing must always be kept 
out of a “selection” forest ¢hat is beiny worked, because repro- 
duetion is going on at all points, whereas in a forest worked for 
natural regeneration, there are always whole compartments not 
being worked, which, if ovor a certnin age, can be safely opened 


to grazing. 
B. H. Bapen-PowELL, ¥.2.8.2. 


% Those who wish to study those conditions may refer to Bagneris’ Sylvicultura 
‘Translation, page 09. 
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Parasites of Conifern. 

Sm,—In June ond July many of the Conifers in the Pun- 
Jab Hills were seon to be attacked by a species of fungus which, 
growing on their leaves, turned them of a bright yellow colour, 
and gave out clouds of yellow dust. This dust was collected 
at Dalhousie by Mr, Baden-Powell and examined. He found 
it was not of the nature of a dye or pigment, and that it was 
not altered by ammonia or caustic potash, though the colour 
was destroyed by hot diluted acid. This dust was formed of 
the spores of a fungus on the leaves of Abies Smithiana, which 
is idontified by Dr. Cooko as Peridermium acicolum, Rab, 

Al the same time I fouud a similar fungus on the leaves of 
Pinus excelsa and longifolia about Simla, which is identified as 
Pervidermium orientale, C. Itdid not seem to attack the Deo- 
dar, but in many places the leaves of the trees of Abies 
Smithiana, Pinus eacelaa and longifolia had been turned to a 
bright yellow, though they did not seem to suffer in their growth 
from it. I give Mr. Badon-Powell’s sketch of the fungus, 


P. acicolum, on a needle of Abies Smithiana, and enclose a 
monograph on the genus Peridermium which Dr. Cooke has 


requested me to transmit to you. 
a8. a, 


Some Parasites of Gonifere, 
By M. ©. Cooxn, M.A.—A.L.S8. 

Fottowina up the communications which I have already ad- 
dressed to the Indian Forester on the subject of the fungoid 
diseases of Forest Trees, itis my design, on the present occasion, 
to confine myself to one genus of fungi which appears to be 
singularly restricted to tho Conifere; and, slthough somewhat 
resembling a page or two cut from a Botanical Manual, it ap- 
peared to me most advisable to call attention to the subject in 
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a systematic manner, if I would render any good service, not+ 
withstanding that it might prove dry reading, 

The genus Peridermium consists of endophytes which burst 
throngh the hark of young twigs, or the enticle of the leaves 
in the form of sacs or blisters, usually of a small size and pale 
colour, consisting of a delicate colourless membrane, enclosing, 
when mature, 2 multitude of orange spores, which, on the 
bursting of the sac, are scattered like the pollen of firs, but 
more brightly coloured, These spores arise from the base of 
the envelope, or peridium, and are produced, a3 many as ten 
together, ina chain; and these chains of spores ara closely 
packed side by side in the sacs until fully matured, when tha 
sac is ruptured and the spores separate and escape. In all the 
species known the epispore, or outer cont of the spore, is rough, 
It is not difficult: to cause these spores to germinate and pro- 
duce filaments, but beyond this nothiug more has been accom- 
plished. 

Peridermium corticolum, Rabh, is confined to the yonng 
branches of conifers, and formed a portion of the Periderminin 
pini of Wallroth and Fries. It being evident that two good 
species have been designated by one name, it is deemed advis- 
able to accopt names which are confined respectively to these 
two forms; and hence Peridermium corticolum and Pevider- 
mium acicolum are employed to designate the two species for- 
merly united under Peridermium pini, W. The present specios 
has several points by which it may be distinguished from 
P, aeicolum, besides the unimportant one in itself of 
a mete difference of habitat. The peridia are very large and 
inflated, often a quarter of an inch or more in length and 
height, not much compressed Interally sand although without 
eolour in thomselves, they appear coloured from the orange 
spores which they contain, These spores are nearly globose, 
with a rough, somewhat spinulose, epispore, and from -02 to 
024 millemetre in diameter. When fully matured the sac-like 
peridia are ruptured, and the spores scattered as an orange 
coloured powder, With but one exception, hereafter to be 
alluded to, the spores are universally of a golden or orange hue. 
This species is found in France, Germany, and Britain on 
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Pinus aylvestris, Under the name of Peridermium cerebrum, 
Peck, a form of this species, in which the peridia are more than 
usually gregarious, occurs on Pinus rigida in the United States, 
but thera is no ground for supposing that it has any claim to 
be regarded as a distinct species, the spores being manifestly 
the same, How far the prevailing size of the spores may be 
a safe guide in the determination of species has not yet been 
quite satisfactorily determined. Tt is assumed that the size 
doos not differ in the spores produced first at the apex of tho 
chains and those developed ultimately towards the base. Pro- 
bably the process of development goes on after the peridium is 
ruptured, and, if so, the later spores, when released from lateral 
pressure to a cerlain extent, may have 2 power of expansion. 
Of this, however, we have no certain knowledge ; but if it should 
Le proved that all the spores in succession, produced by the same 
fungus, are equal in sizo and alike in form, then one of the 
features relied upon in the determination of species is a safe 
one, and uo exception can be taken to the species herein de- 
scribed as Peridermium corticolum, Peridermium acicolum, and 
Periderminm orientalis, the crucial point being undoubiedly the 
unmistakable difference in the form and sizo of the spores, 
The presumption basod on the examination of European speci- 
mens is that the test is a safe one; if such be the case, any con- 
firmation will be acceptable. 

Pevidermium acicolum, Rabh, as its name indicates, is found 
on the leaves or needles of Pinus sylvestris and other conifers 
in Earopo. The peridia are more delicate and compressed than 
in the preceding, and much smaller, breaking through longi- 
tudinal fissures in the leaves, and when the spores are discharg- 
ed, are of a snowy whiteness. The spores in this instance are 
usually much elongated, never truly globose, and from -035 to 

* 042 m. m. in length and -02 to 022 m.m. in breadth, On 
account of the form of the spores Fuckel applied the name of 
Pevidermium oblongisporum to this species, but the name of 
Rabenhorst has priority, it was considered as a folicolous form 
of Peridermium pini, before the features which distinguish the 
form on the branches and that on the leaves was clearly recog- 
nized. By comparison of the remarks here made of the clarac- 
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teristics of the two species, it will be observed that the present 
has much smaller, more delicate, and compressed peridia ; the 
spores are of a brighter and more intense colour, elongated, and 
on the average twice as Iarge as in Peridermium corticolum. 
Tho epispore is also rather warted than spinnlosc. If the two 
were only forms of the same species, modified by the cireum- 
stances of their growth, it would je expected that the larga 
peridia would contain the large spores, whilst the opposite is 
the fact, and tho general recognition of two distinct species 
seems to be entirely justified. Tulasne found this species in the 
south of France growing on Pinus maritima, whilst it is even 
more common on Pinus sylvestris in Britain, and both species 
in Belgium. From India I have received it on Abies Smithiana 
from Mr. Baden-Powell, who found it abundantly at Dalhousie 
in June 1877, The trecs were growing at 7,000 to 7,500 feet. 
His description of the fungus is very apt. Ho says “it is a 
growth like a series of small flat sacs, or flattened tecth grow- 
ing out of the needles, and of a salmon colour ; the outer edge 
is waved and irregular, and the size as to breadth variable, 
The needles are also covered with brown spots. The fungus 
grows till the leaf turns quite yellow, and you can distinguish 
the trees at some distance by these yellow tassels. In this 
state the envelope bursts, distributing an orange-coloured pow- 
dor, and feaving ragged fragments of the pellicle attached to 
the dead or dying needles ; the color in the powder (spores) is 
destroyed by hot diluted acid, but the particles do not dissolve 
or impart a colour to the liquid. It is not altered by ammonia, 
and caustic potash has no effeet npon it,” Notwithstanding 
this, the colour is so fugitive that before the specimens reachod 
England it was all gone, and the spores were creamy white. 

The samo species on Abies Smithiana, received from Mr. J. 8. 
Gamble, was collected at Mashobra, Simla, in June 1877, at an 
elevation of 7,000 feet (No. 4468.) 

Peridermium orientalis, Cooke.—This has the Appearance of 
being a distinet species from Peridermium acicolum, although 
externally so much resombling it that it seems impossible to 
distinguish them from each other by the naked cye, except it 
may be that the peridia or envelopes are more distinctly 
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striate lengthwise. They are alike in size and form and in 
being flattened, but the spores, when examined under the mi- 
croscope, are smaller, move globose, and the miniature spines of 
the epispore are finer and more numerous, The dimensions 
of tho spores are 02 to ‘022 m, m. in diameter, which is a very 
appreciable difference from the spores of Peridermium acicolum. 
The cells of the peridinm are in more decided parallel rows, 80 
that even the cell structure of the peridia may be recognized 
under the microscopo as differing in the two species, For these 
reasons I cannot regard it as a mere variety of Peridermium 
acicolum, but this may hereafter bo more satisfactorily deter- 
mined by the examination of other specimens from other loca- 
lities, The specimens examined were on Pinus longifolia (No. 
4466) collected at Annandale, Simla, growing at 6,000 feet, by 
Mr, J. 8. Gamble, and also on Pinus excelsa (No. 4467) col- 
Jected at Mashobra, Simla, at an elevation of 7,000 feet. From 
North America I havo evidently tho same species on needles of 
Pinus australis, received from the Inte Dr. Curtis, but the 
precise locality is not stated. Hitherto it has not been recag- 
nized in Europe. 

Peridermium columnare, A & 8., has somewhat the habit of 
P. acicolum, but the peridia are narrower, more cylindrical, 
and very much elongated. Tho needles are not dwarfed or 
distorted by either of these species ns in some others, although 
they are soon discoloured. The spores are subglobose, measuring 
from -02 to 022 by -016 to 02m. m. Tho cells of the peridium 
under the microscope will be found to be elongated and narrow, 
and in this respect to offer a marked contrast to those of P. 
acicolum and P. ortentalis, the only two species with which 
itmight bo confounded. Usually the needles are discoloured 
in the neighbourhood of the peridia, elsewhere retaining their 
green tint, Ibis probably the least common of any of the 
European Species, and [am not aware that it has been met with 
out of Europe. It occurs on Picea pectinata and Abies excetsa, and 
probably on some other species of Picea; but of this I have no 
decided evidence, the only specimens I possess being on the two 
species named above. 

It has been remarked that the peridia are accompanied by 
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little blackish spots. These are related to the fungus, and con- 
tain a host of very minnte elleptical bodies not more than -0025 
m, m, in length, which are regarded as spermatin. What may 
be tha nea and functions of these spermogonia, and the spor- 
matia which they contain is an open quostion, their fecunda- 
tive nature being only assumed by the nama Peridermium ela- 
tinum, (Kunze,) devarfs and distorts the leaves of the conifers on 
which it grows. It is very common in Northern Europe, though 
not aa common as P. acicolum ia Brilsin. Tu Nocth America 
it is said to be common on leaves of Abies balsamea, and 
at the same time it is stated that nulike other species, it attacks all 
the leaves on the same branch, These have a sickly yellowish hue, 
stand out on all sides of the branch, and do not attain more 
than half their usual size. They fall off each year, so that the 
leaves are found only on the terminal shoots of the affected 
branches, the internodes of the previous years being entirely 
destitute of foliage. The fungus, therefore, appears to be peren- 
nial, for having ouce attacked a branch it reappears yoar after 
year on the successive crops of leaves, apparently loosening ita 
hold only upon the death of the branch, Fortunately it spreads 
only outwardly or in the direction of growth. Hence, all the 
affected branches of a tree, if traced back, will be fornd to have 
& common origin, and at this common starting point there is 
usually a swollen, or seomingly injured, place in the main 
branch, From this point the ramification becomes oxcessive 
and crowded, exactly similar éo that often seen in spruce trees 
when attacked hy Areeuthobium pusillum. AN the branches 
given off below this point are unaffected ; all given off above 
are affected.* 

Tn some parts of Germany, and in the district of the Vosges, 
tho silver firs are attacked by this species very commonly, and 
on account of the manner in which the branches are distorted, 
the malformations ave termed “ Hexenbesen” and “ Paneurs de 
sotré” or “ Witches Brooms,” ’ 

There is a great differenca in the appearance of the fungus 
in this apecies, as well as the next, and the species previously 
described. The sacs or peridia are but little elevated above the 
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surface’of the needles, and resemble blisters rather than sacs, 
at length splitting and discharging their orange spores. These 
are rather irregular in form, elongated, measuring about 024 
to 03 m. m. in length, and ‘012 to ‘014 m. m. in width, the 
surface being rough as ia other species. ‘The next specics ap- 
pears to bo the oriental representative of this, but it may 
nevertheless be afterwards discovered that the P. elatinum 
itself occurs in places distant from Europe. It is remarkable 
how little we know of the fungi of Asia; in fact the whole of 
that immense region is as unknown and unexplored as the centre 
of Africa, so that the Himalayan region may still yield us all 
the individuals of this genus which are represented in Europe, 
ag well ag those pecnliar to itself. 

Peridermium Thomsoni, Berk., appears to be confined to 
India. It was first discovered by Drs. Hooker and Thomson 
in Sikkim on the needles of Abies Smithiana, and firat described 
in the Gardener's Chronicle for 1852. The leaves of the fir, 
when attacked, are reduced in length nearly one-half, curved, 
and the whole upper surface is oceupied by one or more large, 
more or Jess elongated pustules, sometimes disposed in two 
rows, This gives to tho diseased tree a strange appearance 
and at length provcs fatal from the immense diversion of nutri- 
ment requisite to support a parasite so large and multitudinous, 
Such is the description first given of this species, and no record 
js to be found of it except the specimens then collected. The 
spores are tho largest of any known apecies in the gonus since 
they reach "06 m, m. in length, and ‘02 m. m, in width. It is 
probable that some young distorted shoots of Abies Smithiana, 
collected at Mahasu, Simla, at an elevation of 8,000 feet, sent 
to me by Mr. J. &. Gamble (No. 4469), belong to this species ; 
but the parasite was in a young stato, and the sporos were not 
formed, 80 that it is not possible to determine it with certainty, 
The habit is so different from that of the other two specios from 
the Himalayas, that the unaided eye would at once distinguish 
them without resort to the microscope. 

Periderminm abietinun, A. & 8. is yery little known, but 
the description agrees so well with that of P. decolorans, 
Peck., on leaves of Abies nigra in the United States, that 


SOME PARASITES OF CONIFERE. 95 


there is no difficulty in recognizing them as one and the eame 
specios. It is said that there are yellow indefinite spots which 
usually discolor the whole leaf; the peridia are roundish and 
white, soon ruptured and lacernted at the apex, spores are large 
and yellow, with a thick spinnlose epispore. The size of the 
spores, which are nearly globose, is about °035 m. m. in dia- 
meter. The treca, when attacked, acquire such a yellowish hue 
that they may be distinguishod at some distance. In this 
species it has also been remarked that the peridia are accom- 
panied by the little black dots which are scattered about the 
leaves as in the other species. Albertini and Schweinitz first 
found this fangus on the leaves of Abies in Europe, but so rare 
is it that it had become doubtful whether it was a true Perider+ 
mium at all, until it seems to have been refound in the United 
States, which fully confirms the aceurncy of the original 
figures and description, affording another instance of the disap- 
pearance of a plant for very many years, and its re-appearance 
in some locality remote from its former habitat. Like instances 
are not rare in the history of plants. 

Peridermium Ephedri, Cooke, is the one exception to the 
species being confined to strict Conifer, this having been found 
on slender twigs of Ephedra antisiphilitioa in Texas. It was 
described by Beiholey and Curtis as a variety of Peridermium 
pini, but is quite different in appearance from either of the 
forma long ineluded under that name. The peridia are small, 
surrounding the twigs, and growing in company, in long patches 
extending over sevoral inches, looking more like a species of 
Aicidium than a Peridermium. In our specimens, which are 
rather old, the peridia ave poculiform, with the margin irregularly 
toothed or ragged. The spores are almost globose, with a 
tendency to become angular as the result of compression about 
+018 to ‘02 m.m. in diametor. The epispore is more delicately 

- and minutely roughened than in any other species, Tho form 
of the peridia, their mode of growth, and the very delicate 
markings of the small spores aro features which will distin- 
guish this from any other species. Up to the present this bas 
not bean recorded from any other locality than Texas in North 
America, It has been included here in order to render the 
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enrmerntion of all the species complete, and with it terminate 
the yellow-spored forms, 

Peridermium balsameum, Peck., on leavea of Abies halsamea 
has at present been found only in the Adirondack Mountains in 
the United States. It is described as occupying the lower sur- 
face of the leaves, which are bleached wherever the parasite 
makes its appearance. The one feature which, more than any 
other, would distinguish this species from its congeners, is the 
globose white spores, about ‘025 m. m. in diameter, It seems 
only to attack the young trees, 

This completes the enumeration of all the species of Perider- 
mium which are at present known, as far as I am aware, only 
three of which are yet recorded from India, and for the knowledge 
of two of these I am indebted to the good offices of gentlemen 
connected with the Forest Department. With such a good com- 
mencement it is to bo hoped that through the same channel we 
may become acquainted with others of the fungoid parasites, 
which I doubt not are as common on the Forest Trees of India 
as of any other country. 


Inpta Muszum, Loxpon, August 1877. 


Eucalyptus rostrata at Mucknof. 

Extract from a Report by Da. E, Bonavra on the Horticultural 
Gardens at Lucknow, for the year ending the 31st March 
1877 :— 

Para, 16.—The Eucalyptus rostrata still maintains its good 
character as one of the speciea adapted to the plains of India, 
The old trees produce flowers but do not appear to mature 
weed. This tree bears cutting without harm: it throws out 
new shoots readily, which soon replace the eut wood. It 
therefore appears useful for plantutions, ag cutting only re- 
generates the tree, and so tho necessity of replanting is 
avoided. 

The small plantation of this Huealyptus, which I formed in 
the rains of 1875, is thriving admirably. During tho hot 
months of 1876 it did not receive a drop of water by irrigation. 
The heat during that period was as follows :— 
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‘The means of the maximum temperature in the sun's rays 
were in— 


April 1876 dae Ae wee 156° 
May 1876... a 1512 
June 1876 ase vee 159° 


The highest maximum was 175° in June, nevertheless the 
plants continued to flourish and to muke vigorous growth, 
Now they are between 20 and 25 feet high, and are making 
new growth as the hot weather advances. 

Last year I made two other small plantations of the Eucalyp- 
tus rostrata on soil difforcnt from the above and on higher ground, 
They are both on the same sandy soil without boing specially 
manured, The first is on ground lately occupied by a Casu- 
arina plantation; 650 of them were planted out in August 
and September. Many of them were five and six feet high, 
and most were three feet high when transplanted ; and, although 
a good denl of damage was done to their roots, only 66 died, 
and 170 auffered hy transplanting, that is, they dropped their 
leaves, but threw out new ones later. The majority did not 
suffer by transplanting at this season. On this anme plot I 
put plants of a younger batch which were 18 inches high at the 
end of August. Of these not one died. 

The older trees were purposely treated without care to find 
out how much ill-treatment they would bear. The whole plant- 
ation is now in good condition, and tho plants average five and 
six feet high, and are making new growth. The ground of the 
second plantation was also occupied by young forest trees. 
No manure was used. It was planted in October; the plants 
were younger, and out of 225 only 15 died. They now aver- 
age four feet, and are making new growth. In September 
1876, availing mysolf of 2 cloudy day, I sent 100 Eucalyptus 
rostrata. by rail to Dr. Condon for the Memorial Garden at 
Cawnpore. They were about 18 inches high, and each bail of 
earth was packed in ‘munj’ grass, On the 25th September, 
Dr. Condon stated “ they are all doing well, some never drooped 
at all, and none very much.” I have not been able to get 
any information how they haye been doing since September 
1878, 
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I tried sowing the seed in the rains, but the dampness kills 
the seedlings before they make any growth, 

T also tried sowing it in the beginning of the winter, but the 
cold prevents the young socdlings from making any growth till 
the warmth returns. 

The best time I find for sowing tho seed is the beginning of 
February and March. The seed then germinates quickly and 
the seedlings make rapid growth. By April they can be pricked 
out into small pots or into a nursery, and when a foot or 18 
inches high, they can be planted out permanently, where they 
are to remain. This size will admit of their being planted out 
just before the rains commence, so that not much labour will be 
needed afterwards for watering them. After a year’s growth, 
experience has shown that they can stand the hottest weather and 
flourish without watering. Every additional growth after 18 in- 
ches makes it somewhat risky to transplant them from a nursery, 

The treo in the Wingfield Park, specimens of which had been 
sent by Government to Kow, and was identified there as Euca- 
lyptus resinifera, is, in appearance, totally distinct from the one 
we call rostrata in the horticultural garden. Tho latter grows 
rapidly, is very tall, does not spread, and sheds its bark. In 
September it had only flower buds. ‘Tho former is of stower 
growth, is more spreading, is less tall, and does not shed its bark. 
Tn September it was in full flower and had many half-doveloped 
capsules. The Eucalyptus vesinifera in the Wingfield Park is 
said to be about 10 to 12 years old. It is about 45 feet high, 
and js three fect nine inches girth at three feet from the ground. 
Seedlings of Hucalyptus resinifera raised from acclimatized ; 
seed and planted on similar ground in the Wingfield Park in 
November 1874, were in October 1876, one, about five feet, 
and the rest two to three feet high. Tho largest tree of Huca- 
Iyptus rostrata in the horticultural garden is between 60 and 
70 fect high, and is about 12 years old. It is five feet girth 
at three feet from the ground. The young plants of Eucalyptue 
resinifera have a red stem and red edges to their leaves, ‘ho 
bark of the old tree is rough and very different from that of 
the Hucalyptus rostrata; the seeda are oblong, wedge-shaped, 
and many-sided, 
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I planted a few young seedlings of Eucalyptus resinifera in 
the horticultural garden raised from acclimatized seed. They 
are about two years old. Two are about 12 feet high and are 
growing vigoronsty, and the remainder, although of the same 
age, nve only three and four feet high, and are not making any 
vigorous growth as yet. Probably a difference in the soil may 
be the cansa of their different vigour. Baron Von Miller 
says of this species (resinifera) that its wood is much prized 
for its strength and durability, and the tree Las proved one of 
tho best adapted for a tropical elimate. 

In January 1876, I sent a packet of seed of Eucalyptus 
rostrata to exch Deputy Commissioner in Oudh for trial in their 
district, with directions for sowing, &e., but little or nothing 
has come of it. Only the Deputy Commissioners of Sitapur, 
Gonda, Sultasnpur, and Partabgarh can give any account of 
the seed sent to them. I also sont seed to many other persons, 
but only the following have suceceded in making anything out 
of them :— 

Mr. Pearsale, of Nahun, states that the seed germinated in 
profusion. The planta were treated without care, and several 
were saved and are thriving. He thinks the Zucalyptus rostrata 
will do at that altitude, 3,057 feet. Those transplanted in the 
rains mostly suffered. One transplanted in the winter did not 
suffer at all. 

Mr, Bellairs, Chowkoree, 5,000 feet high, states that the seed 
germinated well, but does not appear to thrive, The Eucalyp- 
tus globulus does better there. 

Mr, Thomson, of Kooshtea, states the seed germinated and 
the plants are thriving. Mr, Pillans, Phoolbiarrie ‘Yon Estate, 
Silligori, Bengal, says that the Hucalyptus rostrata is doing very 
well indeed. He sowed a portion in July in boxes and then 
planted them out, Of these he has about 150 plants averaging 
4 and 4’ 8" high, The second portion was sown quite after 
the rains. Of these he has about 200 plants, averaging two 
feet in height, are very healthy, and are growing fast. 

Captain J. F. Miller, Roopur, states that the Eucalyptus 
rostrata germinated well. The seedlings were planted out in 
the rains, and, in December 1876, averaged 44 feet. One was 
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7 fect. The best were on a bank 20 feot high, composed of 
shingle and sand exclusively. 

All others state that the seod either did not germinate at al), 
or that it germinated and the plants withered while young ; 
and I have little doubt that this was from want of management, 
as the seed was of the same lot which succeeded elsewhere. 

The new kinds of Euealypti, which I have tried during the 
past year, are Eucalyptus cornuta and Eucalyptus sideroxylon 
or leucozylon, I have some hope that both these will thrive in 
the plains, especially the Eucalyptus cornuta, When young, 
the latter has a light green emarginate leaf, and is different in 
appearance from the other Hucalypti I have tried. It rosem- 
bles more that ticketed co/ossea, but the latter has a pointed leaf. 
OF this kind (corauta) Ihave alive 111 plants. They average 
eight and ten feot in height, and are all more or less ina 
vigorous condition. They transplant well, even when three 
and four feet high, Of the IMucalyptus siderorylon I havo 
88 alive, most of them are healthy; as a rule, they don’t 
make rapid growth, and they don’t appear to transplant very 
well at three feet high in the rains, Some were transplanted 
when two feet six inches high in the beginning of September, 
and several of them suffered ; others of the same height, trans- 
planted in the beginning of August, did not suffer, The seeds 
of these two kinds I procured from Baron Von Miiller, and I, 
therefore, think they are rightly named. Three other kinds 
procured also from him, and tried for the second time, viz, 
Euvalyptua fissilis, obliqua, and marginata, did very badly. 

Baron Von Miiller has lately sent me the following new 
kinds, which are now undorgoing triat :— 

Eucalyptus pilularis, 
viminalia, 
polyanthenos, 
ty Stuartiana, 
a melliodora, 
besides moro scods of Muculyptus cornuta and stdero.ryfon. 

I also obtained the following new kinds from Mr. Cresswell 
of Melbourne :— 

Eucalyptus cordata, 


” concolor, 
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Eucalyptus robusta, 


isi Gunnii, 
i longifolia, 
” paniculata, 
hemiphloia, 
» —_ hemiphloia, 


and Eucalyptus citriodora from the Queensland Acclimatization 
Society. 

T have also under further trial a uumber of seedlings from 
acclimatized seed of the Zucalypius resinifera. The old tree 
in the Wingfield Park gave a larger quantity of seed this year, 
which the Superintendent forwarded to the Deputy Commis- 
sioner for transmission to Government. 


REso.vrion, 


His Honor the President in Council has noticed with satis- 
faction the continued success of the cultivation of two species 
of Australian Excalypti at Lucknow, and desires that Dr. 
Bonavia’s remarks on the subject, le communicated to forest 
officers and others interested in arboricnlture. A late commu- 
nication from Professor Oliver, the Keeper of the Royal 
Herbarium, Kew, to the Inspector-General of Forests, states 
that specimens of the Lrees in the Wingfield Park, Lucknow, 
hitherto named Hucalyptus resinifera, have now been finally 
identified as Huealyptus saligna, Smith, a tall tree from New 
Sonth Wales, where it is known as White or Grey Gum. 


Pemorandum on the Conally Teak Plantations at detour, 
Malabar District, 


By Arnot, MacGurecor, M.C\S., late Collector of Malabar. 


Tas Nelambur Teak Plantations wero first suggested in 1840 
by Mr. Conolly, Collector of Malabar, who described their 
object as being “to replace those Forests which have vanished 
from private carelessness and rapacity—a work too new, too 
extensive, and too barren of early return to be ever taken up by 
the native proprictor.”” 
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Great difficulty was at first encountered in getting the seed 
to germinate, and many expedients wero resorted to. It was 
argued that in the natural forest the bard outer covering of 
the seed was destroyed by the annual fires, and it was sought 
to effect the same object by covering the seed with a light coat- 
ing of dry grass and setting fire to it. Sonking in wator was 
also tried. In the one case the heat destroyed the vitality of 
the seed, and in the other the seed rotted. Removing the husk 
by hand was also triod, it being suggested that it was only the 
seeds in the forest which happened to be cleaned by white ants 
that germinated. 

The transplantation of self-sown teak saplings had been 
simultaneously tried, but whether from injury to the trees in 
removal, or from attempting to grow too much under shade, or 
too near mature Teak that had already exhansted the surface 
soil so far as regarded the constituents of teak, this also proved 
a failure, and Mr, Conolly, in a letter of 4th August 1842, reported 
that of 80,000 seeds sown none had conte up, and that of 10,000 
saplings transplanted more than half had died. Recourse was 
next had toa Mr. Perrotet, a French gentleman, Superintend- 
ent Botanical Gardens at Pondicherry. Tis advice was to 
plunge the sced in water noarly boiling, and to uncover the roots 
of old stamps and cut them in places in order to cause the 
development of shoots; this experiment came no nearer 
success. 

The time mothod appears to have Leen ficet suggested by Dr, 
Roxburgh at the end of 1843, He advised sowing the seod at 
the beginning of the rains in shaded beds lightly covered with 
earth and rotten straw. The prosent method is given in an 
appendix, and it will be seen that 30 years havo added little to 
the knowledgo acquired in 1814—for except that the seed is 
sown 2 mouths before the rains, and artificially irrigated so as to 
give it an additional start the method is substantially the 
same, 

Writing in 1844, Mr. Conolly described the experiment as at 
an end, and success achieved owing to the extraordinary healthy 
appearance of the young seedlings, 50,000 of which were raised 
in May, Jung, aud July 1844. 
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The marginal statement gives the area planted annually 


"Tonia {| Asien) ‘ves | axa] “Yoom| aime) Severed 18 periods 
eee ~ of 10 years, and tho 
1644] 63] 1964 | 92) 1804 | 121) Accompanying — map 

iad3 | 100 | 1sse | 79) 1sno | 198] indicates the blocks, 
wash 


1843! 182] 1958 43) 1988 | 145] & carmine 
showing Ist period, 
ast | 147 | 1861 Bd] 1873 RA li 
issa! 33| isez | so] aava | e4| vermilion wash the 
‘ : 
10 years. [1,008 {10 yenrs.) G17 [10 years,| 1,107 and period, and a 
Yeatly JQ} aa -—| —) burnt sicnna wash the 
averaga } | 100 ol 110 | 3rd, 


The years 70 and 71 are not represented, operations having 
been carried on elsewhere. The statement shows that up to 


1874 the area planted in this section aggregates 2,730 acres, 
or an avornge of 91 acres per annum for the 30 years. 

The Nelambur valley is of the shape of a horse sho, and is 
elevated about 400 feet above sea level. The hills surrounding 
it on three sides rise in the direction of Sisapara on the 8. E., 
and the Camel’s Hamp on the N. W. to 8,000 feet, while to the 
N. E, the plateau of 8. E. Wynaad, which closes it in on that 
side, does not attain an average elevation of more than 3,000 [cet, 
The somicircle of hills overhanga ono vast amphitheatre of 
valleys of denudation converging on Nelambur, and a great 
part of the Valley, including almost always the river bank to a 
distance of several hundred yarda, is an alluvial deposit of 
enormous depth; tho rocks are described by Mr. King as 
Gneiss of quartzo-felspathic or quartzo-bornblendic variety. 

The rainfull is about 120 inches, falling 

Rainfall on slopes Chiefly between June Ist and November Ist. 

SE yeobatty onde Be The temperattre in shade ranges from 80 to 
90 throughout the year, and there is a singu- 
lar absence of high wind all the year round. 

The rivers are navigable by rafts up to January, and below 
Mambat, the most westerly poiut of the Plantation, the navi- 
gation is so easy that the largest rafts can be managed by one 
mau. The river which drains the valley empties itself into the 
sea at Beyporo, and 4 miles from the mouth of the river a 
navigable canal communicates with another river which tra- 
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verses the heart of the Calicut Bazaar, the best timber market 
on the west const. This river is connected with tho Calicut 
rondstead by a bar always open, so that the cost of conveying 
timber from the Plantations alongside ship may be regarded as 
ata minimum, 

A good cart road is carried from Calicut through Nelambur 
up the Carkoor Ghaut to S. E, Wynand, whence the main line 
is carried on to Mysore, with branches on the north to the 
Devala gold fields and south Wynaad, and on the south to the 
Ouchterlony Valley and to Ootacamund, The road skirts the 
plantations for 6 miles, having bridges over the two large rivers, 

The climate of Nelambur is tolerably healthy throughout 
the year. Tha months of March, April, and May ayo the fever 
months, but with due precantion fever is seldom contracted 
at Nolambur itself. 

Forests in Malabar are private property and the great 
bulk of the land in the Nelambur valley is the property of the 
Nelambur Rajah or Tivumulpad, 9 wealthy landowner nat 
likely under any circumstances to sell Jnnd, still less for the 
purpose of instituting a local industry of a character to com- 
pete with his own agricultural and timber operations for the 
limited supply of local labour, The plantations owed their 
existences to the accident that one of tho many religious bodies 
holding temple lands happened to be in want of funds and to 
own blocks of land scattered here aud thoro in this valloy, 
many of which constituted the very best sites for planting 
that could have been selected had the whole area been avail- 
able to choose from. 

In considering, however, the difficulties which had to be con- 
tended with, it ia necessary to regard as occupying a prominent 
position, the jealousy of a local Rajah of overpowering influ- 
ence whose Palace aud Pagoda formed the only point of social 
attraction in what was otherwise a jungle. 

The maps indicate the successive directions in which efforts 
were mado. At first, operations were confined to the narrow 
strips of river bank, west of Nelambur, and when in 1853 these 
apreared to be exhausted, a point to the east, further up the 
river was selected, and became the scone of the operations of 
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that year as well as of 1855 aud 1856, Tho mistake was, how- 
ever, mado of including in the planted area several laterite hills 
over which the trees signally failed. 

Accordingly attention was again turned to the lands down 
stream, and in the vicinity of the earlier plantations on the 
north bank land was found yielding sites for 1857—1862, inclu- 
sive of fair quality, some being very good. In 1860, however, 
exploration hnd been set on foot further up stream than had 
hitherto been attempted, i.e, above the junction of the Shurly 
River with the Karimpoza or main stream. Here there were 
found several pieces of land included in the Government Estate, 
with first class soil and water carriage which formed a compact 
lock adapted for further extension on a larger scale. In 1863 
Mr, Ferguson arrived, bringing the knowledge of a forester 
trained in tho extensive plantations of Perthshire, and opera- 
tions were vigorously prosecuted for the ensuing 7 years, i.e, 
from 1863—1869, by which time 619 acres had been planted in 
this quarter as indicated in the map by a burnt sienna wash. The 
area of suitable land here having beon exbausted, the experi- 
ment was made of farther extending at Nellikutta, 10 miles up 
stream and near tho base of the hills, and here in 1870 
and 1871 rather move than 100 acres were planted. 

The site, however, proved so unhealthy that it was abandoned 
owing to loss of life and inyaliding among the establishment. 
Fortunately at this time an opportunity presented itself. of ac- 
quiring by purchase a block of land containing some superior 
planting sites, and almost surrounded by Government land planted 
or in forest, Here operations have been carried on since. In 
order to make up for the break of continuity caused by the 
plantings of 1870 and 1871 having been carricd out at asite 
that had to be abandoned, 235 acres were planted in 1872 so as 
to bring up the average to 80 acres for ihe 3 yeurs, which 
average was maintained during 1873 and 1874, 

During these last two years operations bad been carried on 
simultancously at the newly-acquired site at Amrapoiliam, so 
as to open up a different source of labour-supply through the 
village of Wandur, and create a basis of operations for further 
extension at the Karimpoza site, It is, however, not advisable 
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to go further into these particulars, but to confine observations 
to the area already described, amounting to 2,730 neres, the 
object of this paper being to investigate the actual position of 
the undertaking, with reference to the ascertained survey areas. 

To determine the success of the enterprise the questions to’ 
be asked aro: What have the plantations cost? What do they 
now return? What are they likely hereafter to return ? 

Taking as a basis the calculations made in 1872 at the sug- 
gestion of Major Pearson, and adding the subsequent cost, the 
total outlay on the plantations is Rs 2,29,000,* of which since 
1863 a sum of Rs, 1,01,000 has been recouped by thinnings, 
leaving the net cost Rs, 1,28,000. ‘Lhe opponents of planting, 
however, maintain that up to the pertod when interest ig returned 
the cost must include compound interest ab 4 per cent. on tho 
original outlay. 

As a matter of pure calculation of financial results this must 
bo conceded, without, however, admitting that on the showing 
of absolute profit thus computed is to depend the question of 
whethor a certain portion of the Forost Revenue is to be returned 
to the land in view to reproduction of timber. 


This includes pay- If the net expenditure of each year is 
ments for land, eiz + in 


184 for leaso from taken and calculated up to 1874, at com- 
Pagoda Commiltes ite: Z : 

8,000, and in 1971, for pound interest, tho debt against the planta- 
Sate casi antes tions amounts to Rs. 2, 36,000.* 


To estimate fairly the position, annual extensions must bo 
kepb out of sight, and the capital account closed. In 2 or 3 
years there would be no very young plantations unable to take 
care of themselves and ontuiling, therefore, heavy expenditure. 
The future outlay will then be restricted to fire-tracing, clear- 
ing parasites, watching aud thinning out of saplings. 

A third of the existing establishment might be debited to 
the plantations, leaving the remainder to be divided between 
the natnral forest oparations, and extension of plantations on 
new site, 


* Labour has cost 4 annasa day for many years, In tho enrlicr yenra tho coat 
was Jews. Tt may be roughly estimate that at present rates planting costs Ra. 80 an 
ecro—ielling, burning, pitting, planting, and neo weeding, nurseries and establish 
ment being ineluded, 
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Altogether an annual expenditure of Rs, 5,000 would pro- 
bably suffice. 

An annual revenue from thinnings of Rs, 10,000 would thus 
cover the upkeep, and pay 4 per cent. current interest on the 
actual outlay; and the question is, do the facts lead to antici- 
pate a steady income of this amount? 

The actuals derived from the sale of thinnings have been as 
under :— 


Rs. 
1863 12,044 
1864 we 1,216 
1865 ve 16,776 
1866 9,807 
1867 16,647 
1868 oe 500 
1869 ve OLS 
1870 vee 4,178 
1871 oo 
1872 
1873 oes 
1874. ” 
12 years 


Per year we. 7,845 

The period from 1868 to 1872, inclusive, shews a falling-off. 
This may be partly accounted for by tho fnet that in the first 
year or two, owing to previous neglect of thinning, the return 
may have been abnormally largo. 

A farther explanation will be found in the fact that at about 
10 years of age a plantation begins to yield profitable thinnings, 
and that if the old years’ figures be scrutinized, it will be 
observed that the years that supplied annnally to each of these 
5 years a plantation for the first time yielding profitable thin- 
nings were those in which a marked diminution in the average 
area of oxtension is apparent. Thus the acreage planted, 1858— 
1862 inclusive, was only 256 acres, or an average of about 50 
acres compared to an average of 100 in the earlier period. 

During the noxt 10 years, on the other hand, the annual 
acreage that will come under thinning each year is 110, and 
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when in addition to this, allowance is made for older plantations 
requiring thinning for a 2nd or 8rd timo, there seems a fair 
ground for anticipating a gradual increase of income from this 
gource. 

The following table shows the classification of thinnings for 
the market :— 


Cinss, Bros Averago Length. { Estimated yield. 
Inches, Feet, Beas Be A. 

Buporior, | Sf to 4 | 80. to 10 to 40 
1 af to 8 a0 to 10 t 20 
2 t 8 | 30 to 49 | 018 to 1 4 

a ly to 2 20 to 86 0 8 to 018 
4 z ik] 15 t 30 91% 08 


During the last few years some saplings have been annually 
bronght to market realizing from Rs, 5 to 10 each, This class 
must undoubtedly increase in number rapidly, as the plantations 
increaso in age, and here a few remarks may be appropriately 
introduced as to the system that has hitherto guided the selec- 
tion of trees for thinning. The idea of revenue has been 
entirely and most wisely ignored, the number removed being 
decided solely with reference to requirements of space and light, 
inferior trees being invariably, if possible, removed in preference 
to superior. 

The original planting may be reckoned as giving 1,100 trees 
to the acve, of which a considerable number never make any 
show, being dwarfed in the first 3 or 4 years by exceptionally 
vigorous neighbours, or perishing from other causes, 

The first thinnings ave not worth removal. The trecs re- 
maining per acre at 10, 20, and 30 years may be roughly stated 
at 750, 500 and 150 respectively. 

Thus each tree in a 30 years’ old plantation represents a selec- 
tion, partly natural, partly in accordance with principles of 
forestry of 1 in 7. 

Tho further reduction that will ensue is a matter of some- 
what uncertain conjecture ; but, if a final crop is taken at 80 
years old, a clean cut being then made, block by block, it is 
estimated that tho treos would be of a size to admit of not more 
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than 50 to the acre, so that 100 trees per acre would be obtained 
from a 30 yeara’ old plantation before the final erop waa 
taken—timber that would be suitable for minor building pur- 
poses, for sleepers and for bridge work of a certain class. 

The finding of a market for the ordinary thinuings of the 
elnsses before noted is an important consideration, and on the 
success with which the thinnings are brought to market at the 
right period and judiciously disposed of, the income from this 
source greatly depends. 

There is a limit to tho extent to which this class of materials 
can command a local market, and it is only the exceptional 
demand at Calicut that has hitherto admitied of so large an 
income being obtained. Calicut is a great entrepot for the 
trade of the Persian Gulf and Arabian Ports, and a demand for 
poles and minor building materials is naturally great from these 
rainless regions, not to mention the domand for materials so 
suitable as these are for the rigging of Native craft. 

As years advanced, of course, the numbers of the thinnings of 
the amaller classes would decrease ; but, on the whole, it is pro- 
bable that, taking into consideration the increase in the larger 
timber annually removed, the revenue would at least maintain 
itself at 10,000, and thus simple interest and working expenses 
be secured till the final crop was realized. It is even likely 
that this amount may be largely exceeded, and any exccas will 
be so much towards extinguishing the debt. 

Cuptain Seaton, whose estimate is the most caroful and business- 
like of any I have yet scen, calcnlated the final crop at 100 
ncres a year, of 50 trees to the aere and 50 cub. ft. to the tree, 
and taking the rates realized at Rs, 1, i}and 2a cub, feet he 
shewed a profit of Rs. £0 per tree, or 2% laes annually, 

The figures given in this report show that the average area 
plauted annually for the 30 years jaa heen 91 acres, and from 
this a deduction is necessary to cover spaces, where from some 
cause or another there has been failure, or where hereafter failure 
may oceur, Looking at the long period of time that is to elapse, 
the area may, from this cause, be reduced nearly 25 per cent. 
say to 70 acres. The yickl per tree of 50 cub. feet seems a 


moderate estimate, considering that exceptionally fine trees 
° 
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might now be pointed out in parts of the older plantations 
containing more than half that quantity.* 

Supposing the average price to be 1—8, a net profit of Rs. 40 
leaves Re. 85 for expenses, or 11 annas acub. ft. This, if 
applying merely to felling and floating, is excessive, as it is well 
known that inferior woods, fetching no more than 4 and 5 annas 
acub, ft. in the Calicut market, are profitably removed from 
forests further up the same rivers, and consequently more ex- 
pensive to work. 

Establishment charge, too, would dwindle to a very small 
fignre per cub. ft, over such extensive operations. 

It is doubtless safe to allow a wide margin in such calenla- 
tions, but here there is sufficient to cover not only large excess 
in cost of operations, but also a falling-off in the number of 
trees por acre or in the price realized. . 

Regarding this Isst it seems very improbable that at such a 
distant date, when it may be presumed the natural supply of 
timber in the market will have so much diminished, an average 
rato of Re, 14 per oub. ft, will not be realized by tenk of 
the clean, straight, sound growth, for which the Nelambur Valley 
teak is celebrated, a character which in the plantations pro- 
mises to be fully maintained, 

Colonel Beddome’s apprehensions that the quality of the 
timber will be found in a considerable degree inferior in the 
market to Annamullay teak does not seem well grounded,t 
especially when the absence of heartshake and the economy of 
working secured by straight growth is considered. A com- 
parison of the conditions under which the two classes of timber 
can be brought to market shews what a hopeless disadvantage 
the Annamullay teak labours under. 


¥ Mr, Stanborough, Assistant Conservator, took measurements in 1874, and 
saleulated on them ef averago of 1,600 en, f. per neve of timber in the plantations of 
1844—1803, inelusivo—iho maximum of a year being 2,600 and minimum 1,850. Fur. 
thor mensutemonts and calculations are desirabla. 
+. Here and there natural tok trees have been left standing, to the great 
detriment of saplings planted near them. They are from time to time felled, and a 
Batch of such logs was seen by Col. Morgan, Conservator of the Mudamullay Teak 
‘Mr. Douglas, Conservator of the Anamullies, while inspeating in 1872. A 

of the batch was Andgea by these two competent authorities to be some 80 
yours old, and to contaia 50 cub. ft. of timber worth, from its even growth and quality, 
‘Hs. 2 a cub, ft, in the market depdt to which Rs. 6 or 6, would suffice to transport it. 
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Speaking of the latter, in a letter dated 14th May 1875, No. 
128 (G, O, Madras Government, Public Works Department, 6th 
July 1876), Captain Campbell Walker observes that he doubts 
whether Re, 1} cub. ft, for timber delivered in Coimbatore 
leaves any profit to the department, and Colonel Beddome, under 
date 19th April 1876 (vide same proceedings), wrote that it was 
very evident that those rates could not be remunerative or even 
cover working expenses. 

In other words, the Annamullay teak, despite its oxcellent 
quality, can scarcely be brought to market for the market value 
owing to the absence of perfect water communication between 
the forests and market dep6t. Hitherto the use of teak gene- 
rally for bridge work has been on the west coast greatly dis- 
couraged by the difficulty of securing with certainty and with 
no very long notice a large number of beams of the necessary 
scantling, and hence either inferior sorts of timber are used or 
iron girders imported. 

With these compact areas to work on, and the great number 
and uniformity of growth of tho trees, it may be fairly expected 
that teak for bridge-work will be much more extensively used 
when the plantations begin to mature their crop. 

It must be freely admitted that all calculations of this nature 
are liable to error, but making all allowances it seems impossible 
to resist the conclusion that eventually the result of the planta- 
tions must be to contribute to the wants of the country an 
immense stock of useful material, realizing such a revenue as 
fully to reimburse the State for their outlay even after compound 
interest for the unproductive peried is allowed. This result 
must be deemed a satisfactory outcome of the exertions of 
Mr, Conolly, the zealous pioneer of the enterprize, of the late 
Chatoo Menon, the native Conservator, who for 20 years carried 
on the operations, and of Mr. Ferguson, whose skilled and un- 
remitting attention during the last 14 years has brought the 
plantations to their present pitch, 


+ 
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APPENDIX. 


A.—Memorandum on growing Seedlings from Teak Seed, Plant- 
ing out, Se. by Mr. J. Ferguson, Deputy Conservator of 
Forests, Nelambur, 


1. Collect seed from trees with a clear stom free from decay 
and of vigorous growth; February the best month to col- 
lect in. 

2. Preparation of Nursery Beds.—Select good free soil, dig 
12 inches deep, removing weeds, roots, and stones When caked, 
the soil should be reduced to a fine mould, and the nursery 
levelled ; lina off beds, 34 feet wide and ono foot space betwixt 
each bed and: its fellow, then raise an outer edging round each 
bed, 3 to 4 inches high; beds whon thus finished will be about 
24 feet wide between the edgings, and 120 seers of seed will 
suffice for 150 feet in length of the abovessized beds ; sew from 
10th to 15th April; before sowing steep the seed forty-cight 
hours in water, then sow and cover with a thin covering of 
fine soil, nearly $ inch, then cover with straw to retain the 
moisture; betwixt the soil and straw a few very small twigs 
withont leaves to prevent the straw from being washed into the 
soil by water; which, if allowed, is apt to destroy the young 
seedlings on ita (the straw’s) removal, Water daily copiously, 
say a common earthen pot of water to each two running feet in 
Jength of bod, less or more, according to frea soil, ov otherwise ; 
in this way the seed will germinate in from 10 to 15 or 20 days, 
or more, according to freeness of soil; water less as the plant 
strengthens, but keeping up sufficient moisture till the monsoon 
acts in from the 1st to the 3rd week in June, when the plants 
will be from 4 to 8 inches bigh and ready for planting out 
permanently. 

B. ‘Che site for planting should be selected and felled in 
December, allowed to dry till March, fired, then cross ent, 
piled, and burned off, and after the soil is softened by the rains, 
line and mark off the pits the required distanco apart; from 
6 to 7 feet answers well, the pits dug from 10 to 12 inches 
square, and equal depth and Alted in as dug with earth slightly 
raised around tops, 
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4. Planting.—Tho seedling should be put well down in the 
pit, taking care the tap root is not twisted and turned up (to 
prevent which tho tap root is shortened to 6 inches as lifted 
from the bed); when planting the cooly inserts his hand the re~ 
quired depth perpendicularly, taking ont the soil and putting 
the seedlings with the other hand (as above without twisting or 
turning up the root), putting back the removed soil and press~ 
ing it firmly round (without damaging) the plant, and this 
prevents its being wind waved before taking root. 

5. Planting should take place after the soil is well saturated 
with rain; from the 10th to 30th June and 8th July is the 
best season, as afterwards tho seedling’s tap root rapidly swells 
Hike a carrot and docs not throw ont fibrous roots, nor establish 
itself eithor so quickly or so well as before that state of 
growth, 

When the planting cannot be finished by the Sth of July, 
the small vigorous seedlings, which continue to germinate up 
till August and will even germinate after twelve and fourteen 
months in the beds, should bo selected in preference lo the 
larger and more robust with the carroty roots. 

Nore py THE Orricratine Inspector. 

I am informed by the Conservator of Forests, Southern 
Division, Bombay, that he has tried tranaplanting Teak Seed- 
lings in the nursery before planting out, with the best results, 
and as this plan mitigates the difficulty to which Mr. Ferguson 
refers with regard to the luug carrety roots, it appears worthy 
of trial where circumstances admit, The Conservator of 
Forests, Southern Division, Bombay, has promised a memoran- 
dum on the subject which will be cireulated on reecipt. 


(Signed) C. WALKER, Carr., 
Offy. Inspector of Forests. 
Ooracamunn, 
26th March 1874. 
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B.—Memorandum on Planting expenses, by Mr. J. Ferguson, 
Deputy Conservator of Forests, Nelambur. 


Cost per acre of Planting natural Forest. 


P 


Weeding undergrowth preparatory to felling 
NID eae |e 

Firing ths jungle aa Bret felled 

s culting remains of first burn 
g and burning off cloar... 
Hining, marking, pitting and planti: 
Weoding and hooing round the plants 
2nd Weeding 
8rd Weeding 
4th Weeding 
Teak soods 3 parrahs 
Prepsting, sowing and watoring mi 
ontingencies .. ww 


— 
WeorHeee seca 


ol sSenesaasonce: - 
e|eccoccceccsce 


2 
s 


Cost per acre of subsequent Maintenance. 


Pyp Yuar|3ep Yuax|irw Year ore Yaar |irn Yuan 


st Weeding #is/oji}8)ofrjo/o}olis 12) 0 
and Do 2/8/o]2]4)of1jizjofaya 4/0 
8rd Do. aislo]2]/o)ofijajofazo ol}o 
4th Do. .. 2/s/olo]o)o]o|o]ojojo ojo 
Pruning... 4j}0]o}8:ofo;s8/ofo fia 13] 0 


The above rates are for plantations formed from o)d natural 
forests, and should mect all charges on ordinary soil exclusive 
of superintendence. 

If the soil is very fine, and hag been previonsly cropped more 
than once, the cost of felling and burning will be reduced, but 
the cost of weeding will be increased for the Ist, 2nd, and 8rd 
years, but as tho plants begin to cover the ground the under- 
growth decreases considerably. 

If the plantations ave intended for Ist class timber the thins 
ning should begin from the 6th or 7th year, 
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Enctosurg No, 1.—Copies of Memorandum on Conolly Teak 
Plantations, 


Mr. MacGregor’s itemorandum ye the Conolly Teak Plu- 
tations will be submitted to Government with reference to 
paragraph 17, G.O., dated 29th April 1874, No. 503. 

2, The Nelambar Teak Plantations were first fairly started 
in 1844, and the area planted in the thirty years ending with 
1874 amounts to 2,730 acres, or an average of 91 acres per 
annum; they are situated on the bank of the river which dis- 
charges itself at Beyporo, and as the navigation is stated to 
be easy, the position affords great facilities for the conveyance 
of the timber to the coast; there is also a good cart road 

~ connecting the valley with the Wynaad and Mysore. 

8. The total outlay on the plantations from the commenceé- 
ment is given as Rs. 2,29,000, of which Rs. 1,01,000 
have been recouped by thinnings since 1863, making the net 
cost Its, 1,28,000, but it is not clear whether the computa- 
tion is made up to theclose of the official year 1873-74, or the 
calender year 1874, If compound interest at 4 per cent. on 
the original outlay be taken into account, the debt against 
the plantations is stated to amount to Rs. 2,35,000, 
Mr, MacGregor deals only with the plantations opened out up 
to the end of 1874, and considers that they should be 
separately treated, extensions being kept out of sight, in 
order to form a fair estimate of the position, The annual 
expenditure on establishment and upkeep is set down at 
Rs, 5,000, on the supposition that it will be fair to debit 
one-third of the existing establishment to the plantations 
already formed, the remainder being divided between extensions 
and conservancy of natural forest. The annual revenue from 
thinnings is estimated at Rs. 10,000, the actuals during the 
last twelve years, provious to which there was no return, giving 
an average of Rs. 7,845 per annum, Mr, MacGregor considers 
that he is justified in anticipating a gradual incronse of 
income, as a larger acreage will be brought under thinning in 
future years than has been the case in the past; second and 
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third thinnings must be taken into consideration, and the size 
of the saplings and timber removed year by year will increase. 
Taking these assumptions to be warranted, there will bo an 
annual surplus of Rs. 5,000, which will, Mr. MacGregor 
states, pay “4 per cent, curront intorest on the actual antlay ;” 
but itis not explained why the whole of the returns vip to 1874 
should be appropriated to the veduetion of the capital outlay, 
not even simplo interest being secured to Government during 
the first period of thirty years. Correctly speaking the surplus 
will amount to littl moro than 2 per ceht. on the actual 
outlay. 

4, The oventual returns are calculated thus :—The teak will 
coms to malurily in about fifty yours, und a clea ent will then 
be made, the trees being, by that time, probably of a size to 
admit of not more than fifty to an acre; cach trea is caloulated 
to yield on an average 50 cubic feet of timber, the average 
prico boing taken at Rs. 1-8 a cubic foot; and allowing 
11 annas a cubic foot for tho exponso of felling and bringing 
the wood to market, a net profitef Rs, 40 per tree is relied on. 
The aroa of the plantations is 2,730 acres, and allowing a 
reduction of 25 per cent, for unporfitable areas, Mr. MacGregor 
calculates that 70 acres will be available for felling annually, 
basing his estimate onthe average acreago planted annually. 
Assuming Mr. Mac@rogor's figures to be correct, the plantations 
will yield for thirty years an annual revenue of Rs, 1,40,000 
(70%50%40 = 1,40,000). There seems no reason to doubt 
that looking to the favourable site of the plantations and the 
denudation of private forests which is now going on, the timber 
will find a ready market fifty years hence, and ample allowance 
appears to have been made for every contingency, the deduction 
for unprofitable areas and for cost of bringing the timber to 
market appearing to be even in excess of what is necessary. 
Tho Board think that Rs. 1,410,000 may be safely taken as 
the annual income from 1,924 whon the cuttings commence, till 
1,954 when the last block will have been cleared. 

5. To arrive at a conclusion ag to how far such a return in 
prospect justifies the expenditure which is being ineurred, it is 
necessary to ascertain what the cost of the undertaking will 


MEMORANDUM ON THE CONOLLY THAK PLANTATIONS. 117 


have amounted to at the time when the revenne is realized ; for 
though other considerations then the realization of such a 
profit as would be looked for in any commercial enterprise must 
influence the decision, it is expedient that the finaneial results 
should be estimated as accurately as possible on the principles 
which would regulate any commercial speculation to ensure 
that the operations shall not entail a dead loss. Mr. MacGre- 
gor has not given the details on which his caleulations of cost 
aro basod, but he refers to the computation made in 1872 at the 
suggestion of Major Pearson, and it is presumed, therefore, that 
the figures given at page 138 of the Administration Report of 
the Forest Department for 1872-73 have been adopted. Accord- 
ing to a calculation made in the Board’s office, the debt against 
tho plantations, including compound interest at 4 per cent. on 
the net expenditure in each yoar, and on the purchase money 
of the two sites, amounted at the end of 1873-74 to Its. 
2,15,272, the figures for 1873-74 having heen taken from the 
Administration Report for that year. It scems, however, that 
the plantings of 1870 and 1871 have been excluded by Mr. 
MacGregor, and that he has added the areas planted in 1873-74 
and 1874-75, the exact extent and cost of which cannot be 
gathered from the Administration Reports for those years. The 
Board are, therefore, unable to check the calculation; but 
assuming that the total outlay amounted to Rs, 2,85,000 
jn 1874, ihe charge will amount to Rs, 16,70,063 fifty 
yonrs henee, including compound interest at 4 per cont. Setting 
off against this debt the annual surplus from thinnings of 
Re. 6,000, with interest at the same rate, which will agore- 
gate Rs. 7,63,325 in filly years, tho net debt wil! amount 
to Rs, 9,06,738 in 1924, Adding to this compound interest 
at 4 per cont. up to 1954 when the Inst block will have been 
eut, the total charges will amount to Rs. 29,40,936. The es- 
timated receipts for cuttings at Rs. 1,40,000 a yoar from 1924 to 
1954, plus the uot receipts from thinnings during the poriod, 
after making allowance for the arca cleared ench year, will 
amount with compound interest to Rs. 80,14,191 ; thns 
leaving a balance of Rs. 50,738,255 in favonr of the plan- 
Tf the debt ab the end of 1873-74 be taken at Re, 


tation. 
Pr 
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2,15,272, as eatenlated hy the Board, the balance in favor of the 
plantation’in 1954 will amount to Re, 55,27,958 instead of 
Rs, 50,73,255. In other words, tho debt agninst the plan- 
tation will be cleared off in 1930 or 1929, and the subsequent 
net income from the plantation, with compound interest, will 
amount in 1954 to Ra. 50,73,255, or Rs. 55,27,953 ; the present 
value of which is Rs. 2,20,095, or Rs. 2,389,838, as shown 
in the statement below :— 


_— 
RecurPre. Expenpirvre. 
nee REGS | As cnten| BOON |e ete 
 Marc- | ated by  wor’g_| lated by 
gregon’s gregor’s 
Figgins, | the Boned.) 7080s | the Board, 
Be. Be, Ra, Bs, 
Nat expenditure up to 1879-74, include 
ing eompound interest at 4 per cent. = a 2,865,000 | 9,216,273 


Compound interest_on the above from 
1873-74 up to 1024 


- Total 


Net receipts from thinnings from 
1679.74 up 0 1024, with eompound 
interest | 788,825) 708,925]... . 


Net expenditure up to 1924 tet ee was 9,068,738 | 7,868,560 


14,886,088 | 18,14,600 
16,70,083 | 16,29,681 


Compound interest on the above up to 
1954 7 BS ia 


20,84,198 | 17,190,689 


"94,80,288 


Total 


1824 to 1954 1,40,000.8 year | 78,651,844 | 78,61,844 


Net recoipts from (1. From cuttings at 
with oe 
2, From thinnings | 1,029,847 | 1,63,347) — .., 


intoreat. 


Total —_... | 80,14,191 | 80,14,101 | 99,40,990 | 24,00,208 
Net profit a | 60,738,265 | 65,27,053 a ue 


It seoms, therefore, that the operations are likely to prove 

Paragraphs 108and Temunerative if the assumptions on which 
Ss the above calculation is based be correct, 
but the Board observe that the Conservator of Forests states 
in his annual report for 1875-76 that any estimates as to the 
yiold of these plantations and the profit per acre must be mere 
guesa work, as nothing is known regarding the age at which 
Nelambur Teak will come to maturity, and the price which it 
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is likely to realize in the market, and that, though there can be 
no reasonable doubt that the plantations will, at some future 
date, yield a large permanent revenue, lie is not sanguine on the 
subject of large profits, He considers that the mature timbor 
standing shonld not be valued at niore than 10 annas per cubic 
foot, whereas the rate adopted by Mr. Macgregor is about 13 
annas a cubic foot, 

6. It is very dosirablo that a regular account of all expen- 
diture on each block or act of blocks constituting a separate 
plantation should be maintained from the outset, in order that 
the financial position may be ascertainable at any time. This 
seems especially necessary in regard to the extensions at Amra- 
polliem as the purchase money debitable to this portion of 
the plantations, viz., Ra. 80,000, constitutes a heavy item. 

This sum would amount at compound 

G. Ore Hated 201 interest at 4 per cout, to no less a debt than 


Anguot, 12th August 
Sth September 184 Inkhs of rnpees in round numbers at 


1878, Nos, 1186, 1194, 
and 1,808. the expiration of the period of eighty years 
Pred Be. yequired apparently to bring the teak to 
a maturity, so that the returns must be con- 
siderable if a profit is to bo realized from this portion of the 
plantation, The tract socrred for the above payment was 
4,500 acres of forest land for teak-planting, besides about 100 
acres of planted teak averaging ten years’ growth, on a lease 
for 999 years, aubject to an annual quit-rent of Rs. 100. If 
the groater part of this area be planted up, and the demand for 
timber prove stable, a profit may, no doubt, be realized even- 
tually ; but with so heavy » debt on account of purchase money 
acoumulating from the outset at compound interest, oconomy 
in working expenses will be necessary. Applying Mr, Mac- 
gregor’s method of calculating the ultimate recoipts to this 
tract, i.2., deducting one- fourth of the aren to caver failures, 
allowing fifty tres to the acre and Rs, 40 for the profit per 
tree, and aupposing that one-sightieth of the area will be 
planted every year, and that the cuttings will be in the sama 
the receipts from the plantation at the expiration of 
eighty years will amount to Rs. 86,000 

AP aa a year, while tho debt due to the purchase 


atl 
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money alone on that date will have amounted to Rs. 184 
lakhs, This debt, with its compound interest, can only be dis- 
charged after 44 years from the date of the commencement 
of the cuttings, or 124 years from the commencement of the 
plantation. Carrying the transaction to the date on which the 
last block of the plantation will have been cleared, there will 
only bea balance of Rs. 49,04,638 in favor of the plantation 
from which all charges, other than the purchase money with their 
compound interest, will have to be met. It would, therefore, 
seem advisable that the Conservator should be called upon to 
frame as accurate a forecast of the probable financial results 
of the experiment as the means at his disposal will admit of, 
before ithe Government are computed: to a vast outlay which 
may prove unremunerative. 

7 The Board observe that Mr. Macgregor makes no men- 
tion of the terms on which the sites of the plantations reported 
on are held. The Trikalayur pagoda Jand was obtained in 

is actgagedoua 1840 on mortgage for such term as the 
forwardod with Colles. Government might wish to retain possession, 
torgloluer enbodid a : 

, dated 23r1 Nov. subject to the payment of a stamp fee of 1 


ember 1881, No, 2208, ee 
rupee on certain timber then standing, and 


By 2 
of half a rupes on saplings in existance aud on all tress 
thereafter planted by Government on “ their becoming fit for 
cutting.” A renewal fee of 20 per cent. on the mortgage 
money, viz, Rs, 1,000 is also payable every thirty years, 
The land acquired in 1870 was obtained on perpetual leaso on 
payment of a sum of Rupoes 5,000 down and a stamp fee of 
1 rupee por tree of measurable timber eut, saplings felled in 
thinning not boing chargeable. It does not appear whether 
these items have been taken into account, nor whether any 
demand has been made for payment of a stamp fee on the 
saplings removed from tho pagoda land. Difficulties might 
arise owing to the vaguenoss of the wording of the deed, and 
the position would be materially effected by any such claim, as 
it appears from the classification of thinnings at page 5 that 
inferior saplings aro only worth from 1 rupee to 8 annas each. 

(Sd) 0. A. Garrow, : 


Sub-Secretary. 
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Form and Manner of heeding the Cash Book, iS 


TO THE EDITOR oF THE “INDIAN FORESTER.” 


Sin,—I shall feel obliged if you will kindly allow me space 
for a fow remarks on the Departmental Cash Book as now 
ordered, for it appears to me that para, 107 of the Code, “all 
accounts must be-kept in the most regular and open manner,” 
cannot now be carried out. : 

The Cash Book (Form No. 14) bas two columns—* Cash’? and 
“ Bank or Treasury” on each side. For my part I should 
prefer to have the columns “ Revenne” and “ Budget Grant.” 

In the “Revenue” column on the Dr. side would, of course, 
bo entered all receipts of revenue, and on the Or, side, all re~ 
mittances to the ‘I'reasury or Book Transfers would be shewn, 

In the Bndget Grant column on the Dr. side all cheques 
drawn against letters of credit would be entered, as well ns 
all advances recovered. On the Cr. side would be entered all 
expenditure proper, including of course advances made. 

With the present system, according to the Assistant Comp- 
troller General (and I have no doubt that he is right), advances 
recovered have to be entered in the Cash column on the Pr. 
side. I should like to ask “ Why ?” In nine cases out of ten 
no “Cash” is received, and evon if it were it would be a return 
of moncy originally drawn from the Treasury, and its being in 
red ink sufficiently shows that it is not freshly drawn from the 
Troasury. 

Combined with the above arrangement there is another which 
in my opinion vitiates the present system of keeping a Depart- 
mental Cash’ Book. It is the rule that the Cash Balance must 
bo ontered exclusively in the “ Cash” column, Iu my view of 
the case, this is wrong. I hold that any revenue unremitted 
to the Treasury should be shewn as a balance in the Bank or 


146 FORM AND MANNER OF KEEPING THE CASH BOOK. 


Treasury column for the simple reason thnt the monoy is de- 
atined to be paid into the Treasury, and this method of desling 
with the Cash Balance says at once that of the Cash Balance 
(the sum of the two columns) so much is balance from money 
drawn from lettors of credit, and so much is revenue unremitted 
to the Treasury, . 

The Assistant Comptroller General says that it ean only 
exceptionally happen that the Cash column on the Cr. side will 
balance with the Bank or Treasury on the other, and vice versd, 
I confess that I cannot see why not at present; or at all events 
T can see nothing which cannot be so arranged that the “Cash” 
should balance with the “ Treasury” column, and I maintain 
that, if it can be so arranged, the increased clearness of the 
accounts would be a great gain, 

There is one other point to which I would draw attention, 
This is the treatment of refunds.” It appears to me that 
refunds, at nll events those made in the same year in whieh the 
payment in excess occurred, ought to be paid to or from the 
source which made or recoived the payment in excess. Accord- 
ing to my view of tho matter the heads V, b, and AIX a, if 
used at all, should only bo used when (from the accounts of the 
year in which the error occurred being closed) it ie impossible 
to rectify the mistake in a thoroughly logical manner. 

If I am overcharged and money is refunded to me I hold 
that the logical way is to pay back the money to the sonres 
from which it was exponded, é.¢., it should be shown on the Dr. 
sido in tho “ Treasnry,” or as I prefer to call it, the “ Budget 
Grant” column ; but in ordor to provent its being taken as anew 
romittance from the Treasnry, I would enter it in red ink in the 
same manner as an advance recovered,” 

This proposition is equivalont to treating refunds to the De- 
partment no longer as revenue, but purely as an advance re- 
covered in cash, unless it may be thought desirable to retain the 
present system for the case of a refund made after the accounts 
of the year when the excess payment oceurred had been closed. 

Refunds are really not revenue at all, and I can see no advan- 
tage in treating them as such, whon it is possible to rectify the 
error in a logical manner, The cage is analogous to a recovery 
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in Cash from a contractor who has not done sufficient work to 
cover the advances received by him. 

Tf, on the other hand, I overcharge some one else, I shew too 
imuch revenue received. On discovering the overcharge, I have 
to refund, and as the revenue received the overcharge, it is 
the revenue that ought to pay back the refund, and therefore 
refunds of revenue ought to be shown on the Cr. side in the 
% Bank or Treasury,” or as I would call it the “ Revenuo” 
column. This, too, being a refund, I would enter in red ink, for 
it will not appear in the Register of Revenue submitted by tho 
Treasury. I, in fact, keep back that amount of revenue now, 
because I paid in that amount in excess previously. Thus, my 
total revenue for the year paid into the Treasury will be correct, 
and it is only whon this desirable object cannot be attained, 
because the accounts of the year have been closed, that the other 
course, viz., that of making the refund from the Budget Grant 
should be adopted, It is, perbaps, questionable even then 
whethor the first course would not still be preferable, for the 
amount of rovenne and expendituro in a scries of yoars at all 
events will then be correct, which will not be the case if the 
present heads V, b, and ATX a, are retained. On the whole 
then, I am in favour of abolishing those heads altogether. 

Tam, ete., 
PENGELLY. 


Method of raising Seedlings in Bamboo Cubes. 


10 THE EDITOR OF THE “ INDIAN FORESTER.” 

Dear Sin,—It may be interesting to some of your readers 
to describe a method of raising soedlings practised in Australia,* 
and which I think likely to be of very great use to us, first in 
raising Eucalyptus, which we always cultivate in pots or some~ 
thing of the kind, and secondly in raising deodar, and indeed 
a variety of other delicate species. Inthe caso of deodar, pro- 
vided the secd is fresh, the crop of young seedlings in the seed 
Bed lines is always all that we would wish. lt is when we 


® Noto described in Roux des Eaux et Foréts July 1877. 
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come to put the plants out into the forest that the result is so 
ofton a failure, evidently because the roots are injured or becauso 
the earth is not pressed down : so that insects, water, and frost 
have all an equal chance of doing damage. If then we could 
be quite seenro of lifting the young deodar in safety, and put- 
ting them in the rows, we should ¢ provided the treading down 
of the earth were attended to) have but little chance of 
failure. 

I think, therefore, that this plan is worthy of very careful 
trial, both for deodar and Eucalyptus, 

Ordinary hollow bamboos are taken, of about 1 inch to 1} 
inch in diameter and cut up into pieces (exactly ) 4 or 5 inches 
Jong each ; of course, open at both ends, 

Square beds are then prepared just 4 or 5 inches deep : in fact, 
so as to form a sort of trays in the ground; the bottom of the 
bed may be trampled down, and if there is gravel and stone, so 
much the better, aa roots will not be tempted to penetrate it. 

The little tubes are then set up side by side till the square 
is full, and looks like the top section ofa honey-comb. A 
quantity of good earth is taken and sifted, or made into powder 
free from stones and sticks, This is sifted or shaken over 
the bed till all the little tubes ave full to the top and the 
interstices between them; 3 or 4 seeds (not more) aro 
now, by hand, planted into each tube. A little practice 
goon enables this to be done very quickly. Tho seed has only to 
be lightly covered, in the case of pine and other small seeds, by 
an additional sprinkling of carth. 

Water can very easily be given, and may probably be re- 
quired, 

When the plant is grown toa few inches, the superfluous 
plants or wenk ones* may be weeded out of the tubes, and the 
tubes are now ready to be put out in their fina? position in the 
forest. No risk is felt to the roots, as each plunt is in its own 
Little case. ‘They are planted out in lines, and the earth well 
pressed down all round. ‘The bamboo gradually decays and the 
“plant is established. 


# Supposing all the seeds put in to have gorminated together. 
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In Australia this method was speciaily applied to the biue- 
gumand the “jarrah,” but would, I believe, answer well for 
deodar ; it is worth trying uot once, but several times, so 
that complete experience may be gained as to precise length of 
tube, &e. It may be found, for instance, that there is a tendency 
for the root to pass the tube and attach itself to the bottom of 
the bed, before the plant above appears sufficiently large to be 
moved into the forest. It may then be found best to lengthen 
the tubo ; thus little details come to be arranged, and experience 
is perfected. 

Tam, &e. 
B. H. Bapen-Powst1, 
Conservator of Forests, Punjab. 


Che Waste of Wood. 


Hera vor Evzet, Imperial Forstmeister (head forester, or 
inspector of forests) at Colmar, has recently contributed an 
exhaustive article on the destruction of forests and tho waste 
of wood to a German technical journal devoted to matters con- 
cerning forests and their denizens, of which the following 
résumé appeared in the Builder, The waste going on in tho 
forests in all parts of the globe isso enormous that it becomes of 
the greatest importance to devise means for preventing its conti- 
nuance, and for this reason the remarks of a practical man like 
the writer are of especial weight, being sure to lead to reflee- 
tion and to ensure improvement. 

The author says that fifty or sixty years ago the production of 
wood exceeded consumption, and most countries grew enough 
for their own immediate wants; but the nearer we come down 
to our own time, the greater becomes the consumption of wood, 
a natural consequence of the rapid growth of trade and indus- 
try. Central Europe, and especially Germany, possesses, a8 is 
generally known, al the present day, stills very gnod stock 
of excellent old wood; but it is equally well known that this 
store is not inexhaustible, and that we shall hardly be able to 
grow and to leave to our great-grandchildren such a stock of 
wood as wo have received from our ancestors. Want of money 

t 
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compels Governments to wait no longer in public forests until 
trees are technically fit for being felled ; financial reasons goner- 
ally guiding them in the management of forests, which policy 
in some German states has already nssumod, or is nasuming, 
the character of mere financing, Increase is checked by the 
stock trees being cut too soon, before the total growth has 
reached its maximum point. The so-called rational economy of 
forests demands it. 

After thus criticising the principles which regulate the eco- 
nomy of forests in Germany, the author asks: What is the 
position of foreign countries with regard to their forests? Te- 
ferring first to Austro-Hungary, he says that, until very recent- 
ly, it seemed as if that country were going to put all its forests 
tothe hammer, The former impenetrable forests of Hungary, 
and of the lowlands of the Danube, can tell a tale about that, 
and the greater part of the seemingly inexhaustible tracts of 
forests in Croatia and Sclavonia has been changed into a bare 
and desolate waste. The river Save still carries vast quanti- 
tiea of wood annually down to the Danube and the Black Sea, 
and from Trieste hundreds of ship-loads of excellent wood from 
the Julian Alps are exported, year after year, to other coun- 
tries, especially to England. 

In Russia, vast tracts of forests havo still been preserved, 
notwithstanding that yearly recurring forest fires reduce thou- 
sanda of acres of wood to ashes, The consumption of wood in 
the country itself is very considerable, however, not only on ac- 
count of the climate, but because, for want of stone, nearly all 
buildings have to be erected in wood. When once the country 
has been erossed, opened up, and made aceessible in all directions 
by railways, the timo will not be far distant when not only will 
there bo no excess of wood, but when an actual want will 
make itself felt. 

In England, iz, in tho islands of the mother-country of 
Great Britain, forests proper of any considerable extent do not 
exist, although in tho numerous parks there are still preserved 
many splendid specimens of old oak trees. But what enor- 
mous masses of wood, tho author exclaims, are used in the 
wharves and building-yards of this country especially ! No less 
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than four hundred million cubic feet arrive yearly from its own 
possessions in America, India, Australia, and from Seandi- 
navia, 

Sweden, Norway, and Finland have undortaken to supply all 
the coasts of the Atlantic Ocean with the wood of coniferous 
trees. Norwegian firs are foundin Rio de Janeiro, as well as 
in the islands of the Southern Ocean. Thus it happens that 
the north of Europe has within ten yeara doubled its export of 
wood, and continues to manage ita forests regardless of the fu- 
ture. Ina report of the Norwegian Administration of Forests 
tothe Government and the Chambers, itis stated that “ the 
present destruction of forests has reached the limits of the per- 
missible, probably even excecded it.” In addition it must be 
borne in mind that the soil there produces of wood only about 
the fifth part of what grows in Southern Germany ; local con~ 
sumption being, besides, very considerable. 

Franco has only a few provinces rich in wood, and the import 
of timber has within fifty years increased threefold as regards 
quantity, eightfold as regarda value, and is eight times ng great 
as her own production. 

Spain, Italy, the Levant, Aftiea—with the only exception, 
perhaps, of Algeria, where the fire of the Arabs bas yet spared 
a few forests—are as good as dovaid of wood, and draw their 
wants for buildings, fleets, and railways from abroad. 

But Australia, and especially America, it will bo objected, 
possess inexhaustible supplies of wood, This isa mistake. In 
the former part of the globo, far in the interior, consider- 
able forests ara said to have been discovered recently, but the 
transport of wood to the const, and from there to urope, will 
for along time yet meot with insuperable difficulties, and be 
confined, on account of the great distances, invariably to the 
most valuable material. The wealth of North America in forests, 
however, will be uxhausted, before the expiration of another 
generation, to such adegree that attention will be directed 
rather to import than to export, Already now England gets 
comparatively little wood from Canada, It is used in the coun- 
try itself, Chicago, the great centre of the wood trade, sends 
enormous quantities to the prairies devoid of forests, to Illinois, 


152 THE WASTE OF Woop. 


and Indiana, and the St. Lawrence carries still larger masses to 
New York. 

It will be seen, therefore, that everywhere on the globe more 
Wood is used than is added by growth, and the time does not 
scem far distant when it will be absolutely impossible to supply 
the-curved timber and planks for ship-building, and the millions 
of oak sleepers, which are rotting under the rails of our fabu- 
lously increasing railways in the tenth part of the time it takes 
to grow and ripen the wood of which they are made, It is 
therefore high time, the author considers, to think of measures 
for meeting the great danger which is undoubtedly threatening, 
and not leave solely to posterity to help itself as well as it may, 
in the perhaps too striking conviction that later generations will 
be wiser than the present one, and that means will be discovered 
of which we have at present no idea, 

In the first place, it is our duty, says the author, to puta 
stop to the excessive deatruction of forests. As regards Ger- 
many, there has been for along time no destruction, properly 
speaking, going on in the Crown forests; but even the sale of 
public forests should be reduced to tho minimum, and should 
be confined solely to smaller isolated plots with excellent soil, 
or situate in the neighbourhood of numerous villages with a 
poor population. It is not sufficient to employ the sums realized 
in such salesin paying of the public debt, as is done moat 
conscientiously, for instauce, in Prussia; allthe money gained 
should be reserved for buying and replanting tracts bare of trees, 
acertain percentage also of the net profits realized from foresta 
being added to it. Legislative steps should further be taken 
with respect to the care of forests belonging to corporations 
and public institutions, and private owners, ought also to be 
subjected to some extent to control by the Government, At 
any rate, wanton extirpation of forests in inountains, on sen- 
coasts, and other endangered points, should not be permitted in 
the interest of the public. A good beginning was made in 
Prussia in this direction, by the law of July 3rd, 1875, re- 
specting forests which are a protection to the country, and it is 
to be hoped that this will be sufficient. But Governments have 
also other duties in the matter, The author recommends that 
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they should lend assistance to corporations, or private indivi- 
duala without means, willing to replant their lands, whether in 
the form of loans, subsidies, prizes or by donations of seed or 
secdiinge, and the gratuitous services of trained foresters paid 
by the State, A luw also on disappropriation of waste lands, 
formerly forests, and now dangerous to the neighbourhood, after 
the pattern, perhaps, of that in force of France, might be use- 
ful. Butit seems of the greatest importance to keep to the 
fandamental principle, at least in the case of public forests, that 
they are, in the first place, existing only for their own sakes 
and that of the wood, and that the realization of the greatest 
financial gain is only a secondary consideration. The depart- 
ment of the forests ought, therefore, in no country to form part 
of the ministry of finance, and its technical chief should be able 
to act independently, though at the same time he should be re- 
sponsible to it. 

But the principal aim should be directed towards putting a 
stop to the excessive waste of wood. No serious result need be 
feared with regard to wood used for firing, the pockets of indivi- 
duals suffering more in the case of waste than the general com- 
munity, Besides, the application of wood surrogates becomes 
more general. Wood, however, used for building ond mannfac- 
turing purposes of all descriptione must be husbanded. Say- 
ings in this respect can not only be very ensily effected, but they 
are imperatively required. For instunce, the use of timber in 
the construction of bridges or viaducts should no longer bo 
permitted, and pile framing, which consumes forests of timber, 
should be restricted to the greatest possible extent, The uso 
of iron in building is not so general by far as it might and 
ought to be. Constructions of weed should be erected only 
where ita physical properties, bad conductivity of heat, relative 
lightness, elasticity, exclade its being replaced by any other 
matovin). But the sorest point is the enormously increasing 
demand for railway sleepers. Here it may be rightly asked : 
Where is this to end ? On the whole globe, ouly a fraction grows 
of the oak wood embedded annually below our rails, to rot 
there, notwithstanding all preparations, in a few decennials. It 
is only too certain that the second, perhaps the third, generation 
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reckoned from us will have to face the impossibility of building 
railways with oak sleepers, even though they were paid for with 
their weight in gold. Sleepers of other kinds of wood, being 
Jess durable, will ulso be getting dearer and scarcer, and will 
at last no longer be obtainable, The many experiments made 
to replace wood sloepera by other materials seem to have yield~ 
ed at present only negative results, at least as regards beds of 
stone. Sufficient data have not yet been collected as to how 
far iron in the form of cross or longitudinal sloepors is suited 
ta replaca wood. It is therefore very desirable, the author 
thinks, that such experiments should Le diligently continued, 
and that we ought not to ceaso with them until the proper 
substitute for wood has been and, or it may be too late— The 
Timber Trades Journal. 


The Mode of Clearing Cimber Crnets in Mussia. 

By Gronas Easrersrook, Yambourg, St. Petersburg.” 
Some months ago I promised a paper on the above subject; I 
have waited until the proper season arrived for a very im- 
portant part of the work to commence in our own forests before 
fulfilling that promise, as I desired to refresh my memory a 
little on some minute partienlars regarding the operation of 
“drawing ” the dravak (i.e., firewood), and the beams from the 

place where they have been cut to the railway siding or the © 
saw-mill. ‘Chis drawing cannot take place until the snow has 
fallen in sufficiont quantities to admit of the easy transit of 
sledges over the intricate and tortnons paths through the forest. 
We have now snow about a foot deep, which is considered 
enough for 2 commoncement. In surveying a piece of forest 
with a view to clearance, the first consideration of course is, 
will it pay for cutting down? Is the wood of sucha size that 
it may be sent to the saw-mill? or must it be cut down for 
firewood alone ? I need not point out that the amount of profit 
accruing to the proprietor depends very much upon the answer 
to these questions. The smallest size put through the saw-frame 

is seven inches in diameter. Now, although a beam of this thick- 


% Read before the Edinburgh Association of Science and Arts, 4th December 1878, 
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ness at the small end will fetch only a mere trifle as a eam, it is 
worth mech less as firewood, notwithstanding that the price of 
the latter has risen very considerably during the last two or 
three years, Then, again, it is a matter of great importance 
whether the trees are growing thinly or thickly. The “cutters” 
who hew the wood demand a higher price for their labour if 
they have to clear a thinly wooded part, as of course the fewer 
the trees, the farther they must earry the picees of which their 
stacks of firewood are composed. Suppose, however, that a por- 
tion of a forest has been selected for clearance, the cutters are 
engaged, and the work commences, It is doubtless unnecessary 
for me to say that the “ moujiks” are expert timber hewers ; 
their mode is as follows :—If a wiad is blowing, they observe, 
quite mechanically, from which direetion it comes, thon with 
the cross-cut saw, worked by two men, or oftener by a man and 
boy, most probably father and son (and in some cases by a man 
and his wife), they saw the tree three quarters through from the 
side which is receiving the force of the wind; then removing 
the saw, they hack the other side with snccessive blows from 
their axes until tho tree falls. A glance at the fibre of the 
tree is sufficient to enable them to judge to what purpose it shall 
be devoted. Superior wood is again cross-eut twenty-one feet 
long for the saw-mill. Inferior wood ia cut up into eight feet 
lengths for railway sleepers. The top of the tree—that is to 
say, that portion under seven inches in diameter—is ont up into © 
soven feet lengths for firewood, and split down the middle to 
facilitate drying in the sun, The beam of twenty-one fest 
must be cleared of its bark two-thirds of its length, which fa- 
ciliates its drying, as well as prevents the depredations of 
grubs, whieh would otherwiso soon lodge themselves under the 
bark, and worm-eat the timber. After cleaning, one end of the 
beam is raised a little out of the horizontal and rested on the 
stump: the effect of this operation is that it enables the draw- 
ers to recognise its position after the snow has fallon, and 
concealed objects lying flat on the ground. The tops of the 
trees, after being cut to their proper length, are split, as I before 
mentioned, and then collected into “ Sazhanes” fourtocn feet 
long, seven feet high, and seven feet wide. In making np 
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these “ Snzhanes” the cutters show much dexterity, In order 
to keep them compact itis necessary that they shonld be sup- 
ported at the ends. The cutter generally selects a spot where a 
couple of young firs are growing, not wider than seven feet 
apart, Atthe distance of fourteen feet he drives into the 
ground two stakes, and then his “Sazhane” is rendy for filling, 
As the props are not sufficiently strong to withstand the ont~ 
ward pressure of the firewood in bulk, he resorts to simple 
means to strengthen them; he intertwines the small wiry 
branches of his props among the heavy pieces of firewood, and 
so actually makes the whole self-supporting. 

Nothing but the most unceasing vigilance on the part of the 
proprietor or of his foreman will secure him against loss from 
the wilful carolessness of the entters, who, if left to themselves, 
habitually hew the tree abouta yard above the ground, and so 
leave what is a very valuable partof a fir tree behind them. 

The point on which Tam now dwelling strikes an English 
eye very strongly at first. In England, and doubtless in 
Scotland too, trees ave cut as nonr the ground as possible, even 
though they may be old and partially rotten. Here it is the 
exception ¢o moet with 2 rotten tree. For the most part, indead, 
trees aro felled hore before they attain maturity, In one part 
of our forests, noted for its immense birch trees, a large district 
was cruelly sacrificed in this manner, and it is paying us to go 
over the spot again. 

In order that you may properly understand the means 
adopted for removing all this mass of wood to a point where it 
becomes marketable, it is necessary that I explain to you shortly 
a few matters relating to the social habits of the “ moujiks.” 
‘A Thussian village consists on an average of about fifty houses. 
Every year they select what they call a “ starosta,” or elder, 
The functions of this “starosta” are, to collect the imperial 
taxes from the moujike, he being personally responsible for the 
amount; to enforce order in his village, and to sea that each 
member works sufficiently to keep his family from starving; 
but, above all, he must see that the imperial taxes are forth- 
coming. The communities approve of this singular functionary. 
In fact, the idea scems to work very well, for I do not hear of 
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“such persons overstopping their duties, whilst I can testify that 
without such an authority in their midst even the best-inten- 
tioned among them would give Uiemselves over to sloth, 

In order, then, to secure his community from even the eweuse 
of want of labour, the “ starosta” takes the first opportunity of 
providing his villagers with remunerative employment ; knowing 
this, large employers of labour send their foremen to engage 
whole villages, horses and sledges included, The first person to 
be seen is the “starosta,” who ascertains the nature of the 
work and the price to be paid for it, Ho then summons his 
flock, and after an incredible amount of haggling—a perfect 
Babel of voices in this district where so many languages are 
spoken—most probably a contvact is made, advance or binding 
money is paid, a receipt given for it, and then the foreman may 
depart home—perhaps fifty, one hundred, or one hundred and 
fifty verefs (a verst is about three quarters of a mile)—and wait 
for the snow. 7 

Having ourselves made all these arrangements, we are now 
looking for tho arrival of our drawers, and perhaps beforo this 
reaches you they will be here, presenting as nearly as can be, at 
this time of the year and under such cirenmstances, a perfect 
human Rive of industry, It is a most lively sight on a bright 
sunshiny day to see some hundreds of men, horses, and sledges 
moving quickly, and, with the exception of the lond voices of 
the men, silently to and fro, and this in an atmosphere of twenty, 
twenty-five, or thirty degrees below zero of Reanmur. The 
scene is of course altogether un-Fnglish. The dress of the 
men and the equipment of tho horses and vehicles are truly 
Russian, 

Tho material they are engaged to deliver here comes in very 
rapidly; for although the horses are small, and, from an 
English point of view, badly fed, yet they are so wiry and 
plinble that they can draw immense loads upon the easily 
gliding sledges. 

We have some fifteen thousand beams to draw, irrespective of 
firewood, of which there is a tremendous quantity ready for the 
drawers. Nevertheless our head foreman (a Polish Jew) states 
that he will have it all drawn by the uew yoar. The firowood 

uv 
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will be sent away to the camp at Krasuve Selo, and to St. 
Petersburg, at the rate of three trains of twenty-five waggons 
each per week, ‘The beams will be placed in mounds, separated 
according to size, ready for tho saw-mill. 

Woe have not a large quantity of red deal, nor have I seen 
much in this district ; and notwithstanding that it is valued 
above white in England, it is suld at the same price as white in 
the saw-mills here; but our white deals are equal in quality, I 
believe, to the St, Petersburg standards. The wood is beauti- 
fully white, free from kuots, and quite sound, ‘There is not 
much demand for halinch planks, and we only ent afew; but 
for one, one and a half, two, and threo, there is a large 
demand, 

IT must not close this meagre account without adverting for a 
moment to the mode adopted by other saw-mill proprietors who 
are differently situated from ourselves. 

Tt ia the ease with many, in fuet most persons, that their raw 
article is a long way from the mill. Railway transit is ont of 
the question, and advantage is taken of rivers to bear down the 
beams to the saw-mills—tho nearest saw-mill to ours is on tho 
banks of the Luga, about iwelve versts away. For several 
yoars past it has only worked on half-time for want of water. 
Other saw-mills on the Narova are likely to be in a similar 
position soon, One large proprietor, who possesses two mills at 
Narva worked by steam-power, has just dismantled one of them 
for want of beams. The fact is apparent, say my friends at 
Narva, that yearly the water of these two Russian rivers is 
decreasing in velumo. It is a very serious matter, at Narva 
especially, a3 a population of some seven thousand or eight 
thousand is dependent upon the continual working of cotton 
woollen, and linen mills, which are driven by water. {t is true 
the late saw-mill is being converted into a flour-mill, for the 
proprietor is a very enterprising man; but the busy town of 
Narva, and its thriving suburb Krahnholm, must speedily sink 
into insignificance if the waters of the Narova do not keep up 
in volume. 

It is quite within the scope of my present paper to inquire 
into the reason of this yearly dimiuution in bulk of these 
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Russian rivers. It is attributed, and I thinke very justly, to the 
gradual disappearanco of forests in districts where they have 
existed for countless ages. Both the rivers T have alluded to, 
but especially the Narova, have cut themselves beds much 
below the surface of the surrounding country, through stratum 
after stratum of flat shellaty stone; thus pointedly desiguating 
their venerable age. 

Standing on the banks of this river, or on one of the bridges 
that span it, you look down on the surface of the water, where 
floats many a beam which, in its time, as a tree covered with 
Foliage, hud undoubtedly attracted the element that now beara it 
‘on its bosom ; and so far is the water from your level, that these 
beams appear to be only walking-sticks gliding along. 

To such an extent has the despoliation of Russian forests 
gone, that a law has been broached, having for its object their 
preservation. 

A proprietor is only to be allowed to cut down a certain per- 
centage of his wood yearly, and this oa condition that he re= 
plants the part cleared. I have no doubt that it will pass tho 
Senate, though how far it will be enforced remains to be scon.— 
The Timber Trade Journal. 


The Hew Forest. 

Tan Duke of Somersct was last week, after a debate in which 
both the Dako of Richmond and Gordon and the Lord 
Chancellor took part, induced to withdraw his opposition to 
the New Forest. Bill, and the measare was read a second timo 
in the House of Lords on Tuesday. It seems now probable, 
therefore, that, in spite of much heart-burning and opposition 
on the part of the Office of Woods, a satisfactory measure 
will, at last, become Inw, To uso the words of the Lord 
Chancellor, the bill is probably a “ very fair compromise.” 

The relative rights of the Crown, and the commoners under 
the original constitution of the forest were estimated before 
tho Selech Committee of 1849 as about equal in valne, the 
interest of the Crown being enhanced by the existence of the 
forestal rights above the ordinary case of the lord of a manor. 
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Of the 63,000 acres of which the Forest consists, and over which 
the commoners have rights, about one-half consists of land of 
agood, or tolerably good, character, whilo the remaining half 
is bare heath land of an inferior deseription, and totally un- 
fitted for the profitable growth of timber and trees, The Forest 
for somo six centuries after the time of its afforestation consisted 
of woods interspersed with open glades or lawns, The woods 
were onl and beech, and so sparsely grown as to be open to 
the light, affording pasturage for the deer and catlle, and mast 
and acorns for the pigs;so that during tho six centuries 
commenring with the afforestation of the New Forest and 
the date of the first Plantation Act of 1698, the rights of the 
Crown and commoners as respects commonable rights adjusted 
themselves with little complaint on either side, It is from 
these Plantation Acts that all disputes between the Crown and 
the commoners have arisen. By the Act of 1698 the Crown 
was authorized to encloso within a period of twenty years 
6,000 acres, and to plant them with timber for the use of the 
navy; solong as the lands were enclosed they were to be 
freo from rights of common, and whenever the trees wore past 
dangor from browsing of deer or cattle the enclosures were 
to bo thrown open, and Commissioners were appointed to set 
out the lands to be enclosed. So little was done to carry 
this Act into effect that in 1808, after a lapse of 110 years, 
an Act was passed to enable the Crown to complete the 
enclosures authorized by the Act of 1698, The commoners 
do not appear to have heen assenting parties to either of these 
Acts; but, owing to the limited extent of tho enclosures, the 
system of planting, and the tasteful selection of the sites, their 
rights were vory little impaired, In 1851 the Deer Romoval Act 
was passed, Asits name imports, it directed the deer to be 
removed from tho New Forest, and further extinguished tho 
righta of the Crown to keep deer; andin consideration of this 
extinguishment of the right of the Crown, Her Majesty was 
empowored to enclose 10,000 eres, in addition to the 6,000 
authorized under the Act of 1698; and this Act, after the 
example of the Act of 1698, provided that the Commissioners 
appointed to set out the enclosures should select “such 
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places as should be best adapted for the growth and produce 
of timber, and might be best spared from the commons and high- 
ways of the Forest.” About the time of the passing of this 
Act an entirely new policy was inangurated by the Commis- 
sioners of Woods and Forests: the injunction to select for 
planting sach spaces in the Forest as might be best spared from 
the commons and highways of the Forest was disregarded ; 
the most valuable lands were planted, and the planting was 
so conducted as to render the land valueless when thrown open, 
and large tracts of land whoro covered with firs alone. So 
extensive was the planting that the commoners alleged that the 
object of the Commissioners could not have been profit ; but 
that it must have been their iutention to oceupy the ground 
with a view to depreciate the interests of the commoners in 
tho event of disaffurestation and severance, The commoners 
were threatencd not only with aninjury to, but with a total 
extinction of, their rights; for the Commissioners of Woods 
claimed that the power to plant was a rolling power—that 
is to say, thoy claimed to have a right to make fresh enclosures, 
from time to time, provided on each occasion of making a fresh 
enclosure they threw open an eqtal number of acres of the old 
enclosure; in other words, they claimed gradually to make the 
Forest a vast wood, provided not more than 16,000 acres were 
actually under enclosure at any one time. The enclosures 
thrown open were mado utterly valueless to the commoners, 
and the old and ornamental timber was gradually being destroy~ 
ed. The commoners now began to agitate in earnest, and in 
June 1871, a resolution was passed by the House of Commons 
that pending legislation no felling of ornamental timber and no 
fresh enclosures should be permitted in the New Forest. There 
were now two courses open to the Government—one to 
disafforest, tho other to reconcile by some less violent remedy 
the conflicting interests of the Crown and the commoners. 
The second remedy hes been udopted; and we may be sure 
that to alter the character of a place of which the main features 
have been preserved unchanged for eight hundred years, and 
which, from its historical associations and scenery is an object 
of national interest and national. pride, would be repugnant to 
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popular sentiment, and would never meet with the approval of 
Parliament. The general effect of the bill is to define cloarly 
the planting power of the Crown. It will be enabled to keep 
enclosed at any one time 16,000 acres, but it defines the area 
over which the power is to bo exercised, limiting it to the space 
already dealt with under the Pinntation Acts. It will be freed 
from the intervention of any Commission, and may plant any 
description of trees whatover. The genoral effect of these 
provisions is, that the Crown may plant as it likes a space of 
ground amounting in acreage to about 16,000, comprising the 
greater part of the most valuable land in the Forest—Pall Mail 
Budget. 


Mungle Fires. 

Twat fires cause a groat doal of harm to forests is an undis- 
puted fact; but there are some like Mr. M, J. Slym who 
believe (seo paras. 9 to 13 of his Memorandum on Jungle Fires, 
published in the last January number of the “ Indian Forester”’) 
that they act favourably towards the growth of forest trees, 
They believe also that the fires alter the condition of the forest 
atmosphere by driving away the noxious air and thus promote 
tho healthiness of forests. But mind what a number of seed~- 
lings and shoots must be either killed or injured by them 
annually, and what 2 quantity of dead wood consumed besides. 
I think until the advocates of these fires prove practically by 
citing some instances in which tho unhealthiness of forests has 
not boen changed for the good during dry days without firing 
them, it would be more reasonable to suppose that the change 
jn the atmosphere is effected by tho heat of the sun rather than 
by fires. Such appears to be really the case. During hot 
seasons, when only these fires oceur, a great number of trees 
Jose their leaves, in consequence of which the rays of the sun 
reach the surface soil, carrying off therefrom the injurious air 
which, up to this time, accumulates under cover of green leaves. 
Tt is unncecssary to remark that in those forests which are 
allowed to be burnt over annually reproduction would be 
impossible, and if reproduction does not take place, forest con- 
servancy must cease as soon as the standing trees ave cut down, 


MYRICA SAPIDA. 163 


2. I shall feel obliged if any experienced Forest Officer 
would throw more light on this important subject through the 
columns of the “ Indian Forester.” What I wish to know is, 
whether the forest atmosphere is not changed for the better 
during hot seasons without firing the forests themselves ? Tam 
very particular regarding these fires, as I have got the charge 
of most unhealthy forests, which are annually burnt over, causing 
thereby a diminution of their stock. It is my ardent desire to 
improve, if possible, the climate of the above forests without 
impairing, in any way, their capabilities as timber-producing 
tracts. Any practical suggestions that may be offered for 
achioving both the objects will be accepted with thanks and a 
fair trial given to them. 

N.A.U. 


Marien Sapidr, 

Ar page 495 of his Forest Flora Dr. Brandis queries whether 
Myrica sapida (Kaphal or Kephal) is always moderate-sized, 
In the fields of Jakhdeo village, (now bought by the Forest 
Department) near Ranikhet, there are threo or Sour of these trees 
which are large, at all events of their kind. Z measured the 
trunk of one, which was growing partly on the top and partly 
on the side of a bank—the wall of a hill field, It is hard to 
say, whether it originally grew on the top and spread down the 
sido, or on the side of the bank, and in process of time overlap- 
ped ihe top. It was 4 fect from the top of the bank to the first 
ranches, and 6 feet or more from the bottom of the trunk on 
the side of the bank to the same point. The trunk was 7 feet in 
girth above the bank, and the tree was spreading wilh around 
head, I did not mensnre the height, but speaking from memory, 
T should place it at not less than 25 and probably not more 


than 30 feet. 
ALP. ‘ 
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Ghe Korests of Mey Sealand, 

Tue following sketch of the Forests of New Zealand is 
derived from, or may be called a review of, Captain Campbell 
Walker’s report on the Forests of New Zealand, presented to 
both Houses of the General Assembly of that Stato in 1877. 

Written for the perusal of members acquainted sith the local 
details of the islands, a knowledge of such points is taken for 
granted. The maps that accompany the report do not in any 
way satisfy the topographical requiretnents of the ordinary, 
especially of the foreign, reader, nor do they profess to. At the 
same time, after a good deal of reading and re-reading, we are 
able, with the aid of a good Atlas, to make out something, and 
wo may therefore attempt to present an outline sketch of New 
Zealand Forests to onr readers. We must apologise in ndvanco 
for shorteomings and for possible mistakes. 

First, it may be noted that’ New Zealand consists of two 
islunds—one culled North Island, the other South Island. 

The North Island lies between 35° 40’ nnd 41° 40’ Sonth lati- 
tude, and the South between 41° 30’ and 47° 20’, 

In their relative position the North Island bears to the north. 

west and the South Island to the south-east. 

. The North Island is mauntainous ; it is difficult from tho Atlas 
(Stiehler’s) to trace all the different ranges, The elevations 
attained are altogether inferior to those of the South Island, 

Thus the highest peaks in North Island are Mount Egmont 
(8,270 feet) near the extreme westerly point of the island near 
New Ply mouth, and Ruapehu (9,195 feet) about the middle of the 

7 : 
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island and nearly due east of Mount Egmont, Near Ruapehu 
is Tongariro (6,500 feet), 

The mountains of South Island avo moro ensily defined. 
We have a continuous chain called the Sotthern Alpa, chiefly 
along the west coast, but spreading out into a mountainous 
mass towards the north, over tho Marlborough and Nelson 
districts. 

The mountains in the Sonth Island attain much more com- 
manding elevations than those in the North Island. Thua we 
have Mount Franklin (between Nelson and Marlburough) attain- 
ing 10,000 feet, while Mount Cook, near ihe middle of the 
Southern Alps, rises to 18,200 feet, 

From meteorological records compared up to 1873, we leain 
that in the North Island the rainfall is greater on the wost const 
than on the east; ¢.g., the annual rainfall of Tarandki on the west 
coast is 60 inches, while that of Napier on the east coast is 
only 80 inches. 

This is still more marked on the South Island, where, on the 
west coast, Hokitika has 120 inches, while Dunedin, on the east 
eoast, has 80 inches, and Christ Church 40 inches. 

On the west coast the glaciers come down from the Alps 
within about 700 feet above the sea level, 

The geological formation of the upper portion of Norra 
Istand consists of trachytic and basalt rock overlying 
palwozoic slates, ofton broken and displaced, with overlying 
patches of tertiary rock, clays, sandstones, and sometimes lime- 
stone. 

Lower down from the region of the Bay of Plenty commence 
the ranges, which are in fact a continuation of the Alps of the 
South Island. The highest peaks of the range are 6,000 feet, 
for the great peaks of Ruapehu and Egmont are voleanic, 

The Sourn IstanD is distinguished by the range of Southern 
Alps, having a similar formation to that already described. The 
east side of the island, for some distance south, is covered with 
tertiary gravels, silts, shingle, clays and marls as far as the 
Clutha river. 

On the west side the Alps slope off in masses of schistose rock 
as far south as Jackson’s Bay, at which place the schists cross 
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the island in a broad band towards the Clutha already alluded to, 

_ Below this point the southern section of theisland is ocenpied 
by paleozoic slates, and below these by slates, quartzites and 
conglomerates. We shall notice the special meteorological features, 
hereafter, It may here be noticed that it is extremely difficult 
to follow Captain Campbell Walker's descriptions, beeause he 
constantly alludes to ranges, rivers and other local features, the 
names of which he does not inser on the map. 

The second part of the Report contains matter of the greatest 
interest. The Reporter’s endeavonr has been to divide the two iss 
lands each into districts, characterized by some dominant species. 

This is no ensy task, for all the Forest in New Zealand is very 
mixed, “except on the elevated parts of the South Island it is 
comparatively rare to find extensive areas of forest composed 
exclusively of a single species.” It is accordingly difficult to 
select typical treas. 

The North Island is divided into three portions—the Northern 
(Kauri district), the Central and South-eastern (Totara), and 
the South-western or Red Pine district. 

The South Island has tbe forest chiofly along the Alps; the 
lower portion being Red Pine (imu), aud the upper various 
beeches, The east coast bas only Red Pine forest in occasional 
valleys. 

Thus for North Island; draw a line from the mouth of 
Waikato river on the west to Tauranga Harbour on the east, and 
all to the north of that is the special region of Dammara 
australis, am. (Kauri Pine), which does not seem to appear 
anywhere south of this line at ald, 

The Tawa or (Nesodaphne Vawa, Hook f.) prevails especially 
in narrow gullies, 

Swampy districts are oceupied by Podocarpus dacrydioides, 
A. Rich., called the ‘White Pine’ 

Large blocks are also covered by the “ Ten-tree” (Lepto- 
spermum ericoides, A. Rich.) 

There are also species of olive which grow to a Inrge size, 
and with them "Sandalwood (Santalum Cunninghamii, Hook f.) 

The M€etrosidercs, with its splendid crimson flowers in full 
bloom at Christmas, is a special feature of this district. 
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A large species of Vitew also forms pure forest in some of the 
valleys, The peculiar tangled undergrowth of Alsenosmia 
(Caprifoliacee) with Rubus and Lygodium and other species are 
suid to protect the forests from fire, as long’as the undergrowth 
is uninjured, 

The beech is said fo ocenr in this diatriet, but the map shows 
it only onee iu the north, and again below Mount Egmont and 
ithe Turaria range. 

In this district also oceny Knighiia, a tree honey-suckle, and a 
Fuchsia, not the small hybrid flowering plant of our green 
houses, but (7. excorticata, Linn. f.) a tree with a trank often 
2 feet in diameter and with durable timber, 

The rest of the islind, with the exception of the south- 
west portion, is the rogion of the Totara (Podocarpus totara, A, 
Cunn.) ; beech forest also occurs in the hills. 

Tawa (Nesodaphne) and White Pine (Padocarpus dacrydivides) 
are common yrees. 

The south-west portion, or Ned Pine district, may be roughly 
defined by starting a line from the mouth of the Mekan river 
bending round southward below Mount Ruapehu, and down to 
the upper end of Palliser Bay towards Wellington. 

The Red Pine, or Daerydium cupressinum, is the characteristic 
trae; but Totara still appears, and beeches on the heights, 
Black and White Pino also occupy considerable tracts, (Podocarpus 
spicata et dacrydioides.) 

The giant honey-suckle (rewa-rewa) Avnightia, here attains 
its greatest dimensions, 

The Sourn IsLayD is more easily described. Imagine a double 
belt drawn round the north, west and south sides of the island, 
the east side only representing the double belt by occasional 
patches chiefly extending up the river valleys. 

The belt along the low-lands is that of the Red Pine, already 
noticed in North Island; the belt on the heights (above 1,000 
feot) is that of the beeches, 

The forest growth on the west coast, which (as already shown) 
has the greatest rainfall, is luxuriant, Though the Red Pine is 
characteristic, it does not attain the dimensions that it does in 
North Island, Here also (about Westland aud Nelson) is the 


TR TORESTS OF NEW ZEALAND. 179 


Dacrydium Westlandicum, n. s., iron wood ( Aletrosideros lucida, 
Menzies), cedar (Libocedrus Bidwillii, Hook. f.) and Weinmannia. 

The beech district is on the bill slopes. 

The chief beeches are locally cited ‘Birch,’ because some 
have a white bark like the home birch. 

The species are— 

Fagus clifortioides, Took. f. 

Fagus fusca, Hook. £., the tooth-leaved beech. 

P, Menziesii, Hook. f., the round-leaved beech, 

F, Solandri, Hook. £., the entire-leaved beech, ~ 

Large trees do not occur over 2,500 feet on the mountain 
slopes, and the tree itself does not ascend at all above 8,500 to 
4,000 feet, 

The following Table will exhibit the chief moteorological 
peculiarities of the different Forest Districts :— 


NORTH ISLAND. 
1,—Kauni Districr (NorTHERN.) 


AVERAGE MEAN TEMPERA-| 


URE, Mean 
Looarszy. ; Mang {Batneal teste | Prevailing wind, 
|Suramer.| Winter. |p - year, ture. 
General w | 6079 | 5279] 697°). 708 ia 
Mongonui . | 66in. |. |S WAN WE 
Auckland . fading |. 8. Wa. WW, 


‘Thore is only 16° of extreme difference betweon heat and cold. 


2.—Cenrrac or Torars Disrercr. 


Genoral w | eae} 401°) 8769 | 36ins, |... NE 
Wost Conet sll sae ies wo  | 60 ins, 


‘Pho climate is drier than in the north, Tomporature diiference 19°, 


—Wesrern orn Rep Prve Disrerot. 


General tied 
New Plymouth 645° 501 Ss. W.-8. E. 
‘Wellington er2e | 487° | 566" [67-86ins| N. W.-8. W, 
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Inland portions of this district have heavier rainfall and 
lower temperature than Wellington, Temperature difference 
147°, 

SOUTH ISLAND. * 

(The grent general difference in moisture botween the 
west const and tho south and east coast has been generally 


alluded to). 


1.—Sourn Lownanp or Rep Pine Disrarcr. 


AvenaGe TEMPBRATURE, 


Tocaxiry. Rainfall. Provailing wind, 
‘Summer.| Winter. | General 


Flokitika (W.) “ on 62:32 ‘115-418 ing, EN. BE 
Onmara (Ew | an ‘id oi under 20 ins, 

Nelson (N) ws | ww re 548° 68-068 ina, 

Christ Ohurch (EB) } de 528° 26-821 ins. 

Danolin (BJ | sai 50-79 81°346 ins, 

(lower end) 
Southland Ey ee iis 503° 41-000 ins, 
Secon) | Ss |e ag Sao 
5 yonrs.) 


The consequence of the aridity is, that the winter temperature 
of the east coast is from 2 to 3° lower than that of the west, 


2.—Beecn Distaicr. 


In the upland district meteorological data are wanting. Ob- 
servations have been taken at two points only—Bealey (2,104 ft.) 
on the eastern side of tho Alps, and Queenstown (1,070 ft.) ; on 
the margin of a lake are :— 


Bealey wn | 64882 | a7-40° | 45-700 gy 738in. | WN, W. 
Queensiomn | x7" | so2ee | svar 807783 ins. Nw, 
(sic 
* Query 60:2? 


We must now give a brief description of some of tho species 
we have enumerated. Captain Campbell Walker divides the whote 
of the observed species into three classes, viz., trees suitable for 
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building and constractive purposes, those suitable for similar 
purposes, but not possessing great durability, and those of amall 
dimensions useful for industrial purposes. 

Ist Cxass.—Foremost comes the Kauri Pine (Dammara Aus- 
tralis, Lam.) ; the finest tree in the island ; attains 120 to 160 feet 
in height, and from 5 to 12 feet indiametor, Timber exposed for 
30 yeara has been observed to show no signs of decay, Suitable 
for ship-masts, mine props and buildings, and for sleepers: in the 
sea the teredo attacks it. It islargely exported. For the 7 
years ending 31st Derember 1873, the value was £144,068 
against £19,739 of all other kinds. 

The report desoribes this pine treo as showing “ huge cinereous 
columns,” rising 60 or 80 feot clear of branches. At the base of 
each shaft is a mound of Aumus, chiefly arising from the decom- 
position of its shed bark and leaves. The branches are massive 
and spreading, clothed with deep green foliage. A deformed tree 
ig rare; undergrowth never dense, 

The Totara (Podocarpus totara, A. Cunn.) grows either on rich 
alluvial land or dry hill sides, and is found throughout tho 
colony. The Podocarpue is a genus of pines, of which South 
Indian forestera and those who have visited Calcutta will have 
knowledge. The species in tho Eden Gardens (P. neriifolia, 
Don.) looks hardly like a conifer, the needles being broadened 
into narrow leaves, and the fruit very peculiar; it is succulent 
and round, borne on a thick fleshy stalk (whence the name of 
the genus). It belongs to the section Taxacea, its fruits being 
something like the yew berry. 

The genus Dacrydium spoken of in this Paper is nearly allied 
to Podocarpus. The New Zealand Totara is not so big as 
Kauri, but sometimes attains 10 feet in diameter, and is from 
40 to 70 and even 100 feet in height. Tts use in Wellington 
occupies the place of Kauri in Auckland. The trunk tapers 
rapidly ; the leaves are coriaceous; # to 14 feet long, lanceolate, 
and of a peculiar brown hue, Two other species of Podocarpus, 
both confusedly called Black Pine (matai and mira). P. spicata 
and P, ferruginia, may be mentioned under this class of timber. 

Tho Cedar Pahantea (Libocedrus Bidvillii, Hook f.) gives a 
dark red, very durable, but rather brittle timber 5 grows above 
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1,000 feet on the central ranges of North Island, The tree is 
smaller than the preceding. 

Lhave not before alluded to the celery-topped pine, (Phyllocladia 
tvichomanoides, Don.) This is like Memol deal in everything 
but size. Tt grows in hilly districts of North Island only, Three 
species of Dacrydium also occur in this class of coniferous 
timbers. 

The Tooth-leaved Beech (Fagus fusca, Hook. f.) called 
by settlers “ black birch,” confusedly with many other species, 
is the largest of the New Zealand beeches. Often from 60 to 90 
feet in length ; it grows from 3 to 8 feet in diameter. The leaf 
is charply serrated, ‘Phe timber is red and durable. 

Tho Round-leaved Beech (Fagus Afenziesii, Hook) comes next 
in size, and appears about equal in quality, though situation and 
soil affeet the quality of timber produced, 

Captain Campbell Walker includes, under the name of “ New 
Zealand teak,” the Parivi or (Vitew Hitoralis, A. Cunn.) 

The tree isin durability probably suporior to all others in 
New Zealand. It rises to 40 or 60 feet, and has a trunk from 3 
to 5 feet in diameter. It occurs only in the northern half of North 
Island. ‘ 

In this class are also included the Tea Tree (Leptospermum 
evicoides, A. Rich.) (Leguminose), whichis especially valuable 
for works requiring immersion in sea-watcr. The tree does not 
exceed | to 2 feet in diameter ; the foliage is light and graceful. 

We can otly mention twa mora species—the Iron Tree 
(AMetrosideros) which splits casily, and the Olive (Olea apetala, 
Vahl}, which has large glossy foliage, grows from 50 to 70 feet 
high, with a trunk from 2 to 4 feet in diameter. It is sufficiently 
sinooth to be useful for wood engraving. 

It is to be remarked that no representative of the oak 
occurs, the Cupulifere being only represented by beeches, 

Tn the szconp cLass (trees of similar uses, but of less duarabi- 
lity,) come the Red Pine, Rimu (Deerydium eupressinum, Soland.) 
Tho tree grows from 40 to 80 feet in height, and from 3 to 5 feet 
in diameter, ‘Tho bark of mature trees is in large scales like 
tho Scotch fir, The leaves are bright green, very short, 
subulate, and moro or less imbricated. ‘Lhe young branches 
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are pendent, not simply drouping, but hanging in lines parallel 
to the stem. The wood has the great defect of being liable to 
decay when exposed to wet. 

The other two beeches also come into this class. 

Two apecies of Hlaocarpus are enumerated, and the Meso- 
daphne Tawa of North Island, the latter has an clegant willow-like 
foliago and a handsome fruit a little larger than a damascene. 

The rewa-rewa, or honey-suckle (Knigitia excelsa, Br.) is 
a perishable timber ont of doors, It has a fustigiate habit, 
rigid leaves, and red flowers, Tho wood is beautifully variogated, 
and might be largely used by cabinet makers. It is much de- 
stroyed at present in clearing land. 

Similarly Dysoryluin spectabile, Hook F., might be prized by 
cabinet makers fur its compact red timber. 

The THIRD CLAss includes a greator variety than the others, 

There are found the Fucksia, a Quintinia, two myrtles,a 
popper tree, or Drimys, useful for inlaying, three Piospora, 
suitable for tarnery work, several Panu (laucewvod), a Draco~ 
phyllum (grass tree) both prettily marked woods, two species of 
Myrsine, two olives, and tho sandalwood, which is hard and 
smooth, but is not stated to be scented. 

An Epicarpurns (2. microphyllus, Raoul.) has an abundant 
milky juice; whether this has any of the properties of caout- 
choue is not stated. 

A Mangrove (dvicennia officinalis) oceupies the mud flats to 
the north of Tanranga harbour, and is said to contain an unusual 
percentage of potash. 

Besides timber, Kauri gum obtained in great masses of resin 
found buried (as the African Copal) is largely exported. ‘Tho 
exports in ten years, from 1867 to 1876, amounted to £1,171,949 
in value. Its price may be given at from £33 to £39 per ton. 

Tho barks of beeches, mangrove and other species, especially 
tho Towai or Epicarpurus, which is superior to oak bark, are 
exported, but in small quantity. 

A peculiar Fungus (Zirneola polytricha, Mont.) ia exported to 
China, where it is boiled and eaten with bean curd and vermi- 
celli. In 1876, 2,633 ewts. were exported, valued at £6,224, 

Tree Ferns are also exported to value of £600 per annum. 

z 
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Tho report now goes on to speak of Praytations. In this 
yichly-wooded country elcarings have been so rapid that already 
it has been necessary to restore some of the denuded estates, 

Tt appears to bo chiefly, if not entirely, private enterprise, 
Many towns have public gardens, and European species of Coni- 
fers and Norfolk Island Pines (draucarias) have been successfully 
cultivated. Tho blue gum and other Lucalypti have succeeded 
in various places. . 

An Act passed in 1875, called The Trea-planting Enconrage- 
ment Act,” seems to have resulted chiefly in local and ornaiment- 
al grove planting ;—similar to that done by our District 
Officers in Northern India: the total area planted under it is 
882 acres. 

While itscems highly desirable that various species should be 
introduced, it is evident that the great work in New Zealand 
should be to preserve and oncourage valnable indigenous kinds, 
Where there are denuded wastes, ns at Otago, the Canterbury 
Plain, &., the cultivation of the Hxcalyptus cannot be too zealous 
ly pursued ; but it seems pure waste to introduce such com. 
paratively worthless species as Pinus (Abies) Smithiana and 
Webbiana into acountry which naterally produces Dammara, 
Dacrydium, Podocarpus and other valuable conifers, 

A chapter of the report is devoted to the subject of ‘Timber 
Trade. The returns given are confessedly imperfect. It would 
appear that the imports exceed the exports, the former in 1875 
being valued at £179,420, and the latter £178,714, 

The import is chiefly from Australia. Regarding the exploita- 
tion of the forests the following extract may be givon:— 


“Teonsider that the felling and removal of timbor, kaown by 
the French as exploitation, is cared on in New Zoaland in a most 
expeditious and workmanlike manner; but, from the largo supply 
and comparatively low rates generally ruling, especially for amall 
stuff, without much, or indeed any, eunsideration as to waste of 
material, and still less of cara in its removal uot to damage the 
young crop of trees left standing. 

“Felling is usually performed with tho axe; indeed it is only 
on the West Coast (newr Hokitika) that I found the saw in general 
use for thia purpose, one side of the tree being firat scarped with 


sea 
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the axe. The saw recommends itself wherever material is scarce, as 
its uso certainly effects a saving of several cubic fost in a fuir-sized 
tro, and wherever it ix desired to fell trees carefully and in a cer- 
tain direction ao as to interfere ns little as possible with the stand. 
ing crop. It could not, however, be brought into general uae with 
the Kauri, from the enormous size of their trunks, and I am not 
sure that it is economical as regards Jubour, although the bushmen 
at Hokitika consider it ia so. When the tree is felled, one or more 
logs of convenient lengthe are cut out of the trunk by cross-cut 
ting, and the rest, inelading top, lop aud branches, left lying in the 
forest. Tt is very striking what fine pieces, which would be of 
great value in other countries, are thne left to rot or burn: this is 
especially the case in the Kauri forests, where none but the best 
portions of the finest trees have been, as 8 rule, made use of, and 
whero the bushman looks with coutempt on anything under 3 feet 
diameter, which he terms a ‘ ricker.’ ‘ 

“The logs are next moved to the side of the timber slip, where 
such is used, and rolled down it to the neprest siding on tha tram- 
way, or dragged, generally by bullocks, direct to the tram, 1 havo 
not seen any regular rolling roads, except in the Knuri forests, 
whera on the other hand the work of getting the logs to the tram 
is done by manual labour, whereas in others bullock power is used 
The Auckland bushman males use of a powerful auxiliary in the 
shape of tho serew-jack, and it ia marvellous the amount of work 
two men trained to ils uso will get through, and the enormous logs 
which they will move about as required by its aid. 

“In other parts of the colony, where the logs are smaller and 
lighter, the jack is not much used, its place being taken by what 
are known as cant-hooks of various constructions. 

“The universal uso of the tramway forms a marked feature in 
the treatment of New Zealand foresta. I have soon them of all 
descriptions, and no saw-miller ever dreams of working a foreat 
without one. They are, a8 a rule, constructed by bushmen on 
contract, the price per chain varying greatly, according to locality, 
nature of the country in which the forest is situated, and aize of 
timber to be taken out, In the Pelorus, near Havelock, the forest 
tramway assumes the shupe of a regnlar light railway, with iron 
rails and locomotives specially constructed and solely used for 
the éraneport of timber; but, as a rule, the rails or longitudinal 
sleepers are of wood ; their construction is identical with those 
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met with in Switzerland (described in the supplement to ‘Reports 
on Forest Management’), and the haulage is by horses. I have 
Been no such system generally applied in any of the forests T have 
visited out of New Zealand, but it may possibly be common in 
America, . 

“Floating is common for the transport of timber in the Auck- 
laud district, where dams sre constructed on the smaller rivera 
or streams to store up the water till required. One of those 
which I saw at Mangawhau costs as much as £1,000, 

“The use of dams on the subsidiary streamlets to augwont the 
supply of water as required would probably be found an advantage, 
and still more the preparation, by means of sleepering, and con- 
struction of locks on the etreamn down which the logs are floated, as 
is universal in the Black Forest and other parts of the Continent 
of Europe, where, however, the supply of timber, being under 
systematic management, is permanent and regular—not, as in tho 
Kauri forests, merely temporary. 

“Thave not seen floating in any other parts of New Zealand, 
though it is resorted to in Otago, and doubtless elsewhere, the 
main difficulty being, asin Tndia, that many of the timbors will 
not float unnided in a green state, and there is at Present no 
demand for tho lighter descriptions which might servo as flonté 
or rafts, Taken as a whole, there is nothing to find fault with, 
and much to admire and copy elsewhere, in the felling and trang. 
port of timber in and from the forests to the mill or iarket, 
except the wasto, nnd damage caused to what is left—evils which 
will cure themselyes when tho produce is more scarce, and found 
only in moro inaccoasible places, requiring a greater ontlay of 
capital to work a forest, and pieces and descriptions now discarded 
as worthless acquire a marketable value, Systematic management, 
and the leasing of only such portions of the forest as are actually 
reqnired to eupply the demand, or which itis desirable to clear 
for the extension of settlement, will also tend to this Tesult, At 
present, any one working a tract of forost knows he can veadily 
get another, and consequently finds or considers it preferable only 
to take the croam, and leave one block for another. This system 
would uot so much matter were the worked portion left in a state 
to recover by the process of natural reproduction; but unfore 
tunately it is not 20. ‘The saplings have already been rudely 
damaged; the covering or compactness of the forest has been 
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abraptly broken, and a dood of light and air enddenly admitted. 
Decay of the half-mature trees sets in, and fire generally follows, 
which, fed by the dédris and want of heslthy vitality in the growing 
trees, completes the havoc, and destroys the forest for ever.” 

At the end of 1876, 125 saw mills were in operation, turning 
ont 108,039,037 superficial feet ; but as the return is incomplete, 
both the number of mills and the outturn must be considerably 
larger. 

No returns are avnilable for the qqrentities of wood used for 
feneing ; a8 this method of protection is largely resorted to 
in New Zealand, the quantity of wood used must be onor- 
mous, z 

Nor is firewood taken into account. This must be very large, 
as the annual demand for Taranaki is 93,750 tons, for Otago 
480,000 tons, aud Auckland town 25,000 tons. 

After a series of notes on the existing regulations for work- 
ing forests in New Zealand, and which shows chiefly a system 
of unchecked licenses to cut over large areas for a small pay- 
ment, Captain Campbell Walker concludes his report by some 
excellent observations on the climatic value of the forests, and 
by a series of recommendations for the formation of a regular 
State Forest Service and for the demarention of large forest 
estates under the control of Government. All this part of the 
Report is most admirable, and deserves the very carnest at- 
tention of the New Zealand authorities. 

It is unnecessary to repeat the arguments by which it is 
established that the State alone, from its longevity and from the 
absence of temptation to gain quick returns by reaping a harvest 
within a fow years, is fitted to manage high forest, which 
must depend on the method of natural regeneration for its 
maintenance. 

It is of no use having licenses, unless distinct estates are formed. 
carefully demarcated, subject to propor legal protection, and 
managed pursnant to a regular system, which has for its object 
the realization in the best way, of the largest and most valuable 
return, which must never exceed the legitimate interest on the 
growing capital, or the normal annnal yield obtained from a 
forest kopt in the highest stato of productivencss. 
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We trust, in conclusion, to hear ere long that Captain 
Walker's suggestions have been carried out, that a Government 
Forest Service has been organized, and demarcation set about 


in earnest. 
B, H. B- 


The Senpore Forests. 


From Lieutenant-Colonel R, H, Bevpowr, Conservator of 
Fovests, to the Secretary TO GoveRNMENtT, Revenue De- 
partment, dated Ootacamund, 29th Mareh 1877, No. 1790, 


Win reference to the Government Ordera as per margin, 


Pee Thave the honor to inform you that I have 


Both Sat 107A. died completed a tour through the Jeypore plow 
16th April 1875, teau and the forests of the Maleangiri 
Taluq. 


2. Arriving at Vizagapatam at the end of December, I im- 
medintely daked out to Sulur, and ascending the Potingee 
Ghaut I spent two days in exploring the forests on the eastern 
slopes of the plateau; and ufterwards meeting Captain Blax- 
land near Koraput, we traversed the plateau vid Bijapore, 
Nundapur, Sogarn, Baliguda, Jangore, and through the naked 
country, and afterwards descended to the Maleangiri Talng at 
Beekonguda; theneo I went north to examine the Sal forests, 
and we afterwards marched down to Kondakamberu to examine 
the forests in the valley of the Silarn; thence crossed over to 
Maleangiri itself, and I eventually loft the district at Moat on 
the 9th of February, 

8. The Woods or Forests of the Plateau.—The higher plateau 
in the Zemindari of Jeypore all lies to the south of Jeypore 
itself, and is about 8,000 feet elevation, and is dotted all over 
with emall hills, which rise to a little over 4,000 feet elevation ; 
in the Zemindari of “ TIill Madgole” these latter often rise 
to 5,000, and in two cases (Yondrika and Arma) to nbont 5,360 
and 5,500 feet. This plateau is wonderfully well-watored by 
numerous streams, which all have their rise in the woods which 
more or lese clothe all the small rising hills alluded to. These 
latter were all, at very recent date, covered with fine forests, 
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but this is fast disappearing, owing to the rninous system 
of hill cultivation (Kumari).* Numerous hills 
have already been turned into bare rocky 
waste, or are only clothed with a few date bushes or the poorest 
description of stunted growth; and if the present system of 
cultivation is allowed to goon unrestricted, tho entire dis- 
appearance of all woodlands is only a question of time. 

4. Over the whole portion of the plateau visited I did not 
find a single pateh of virgin forest, except here and there very 
small plots (scarcely over half an acre) where reservation had 
occurred on account of some sacred stone. Every acre has, at 
some time or other, beon felled and burnt for hill cultivation, 
and is at the best only second growth; but most tracts have 
seen probably many rotations of this system, and, consequently, 
the forests are to be seen at every stage of deterioration. 

5. About the crests and upper slopes of the eastern and 
western ghuute of the plateau, ie., about Potinges on the east 
ero slopes, and all above the Maleangiri Taluq on the west 
side, the hilly tracts are denser and less accessible, and the 
forests more abundant and of older growth generally than on 
any of the hills about the centre of the plateau; the oldest 
growth any where observed by me was about forty or fifty yoars, 
and in almost all cases where I found forest above thirty years 
of age I was informed (hat it was marked for early destruction, 

6. The woods are neither wholly evergreen nor wholly decidu- 
ous, but a mixture of both, and similar to what is met with in 
some parts of Coorg and Wynaad. Vengay (Péerocarpus mai 
supium), Matti (Terminatia), Trul (Xylia dolabriformis), Poova 
(Schleichera trijuga), Chinangi (Legerstremia parviflora), Chiri- 
man (Anogeiseus latifolia), and many other deciduons timber 


© Here called Podu. 


trees are mixed with evergreen trees, chiefly Lawracee (Machi« 
lus, Tetranthera, und Litscea), Michelia champaca, Artocarpus 
lakoocha, rattang, tree ferns, and acanthaceous bushes; felled 
and burt, they do not suffer nt once in the same way as the 
heavy evergreen forests of tho western side of the presidency ; 
the same growth more or lesa appears, not a thorny wilderness 
of quite different plants, The burning is at first at least very 
superficial, and the stumps, or a greater portion of them, at 


190 THE JEYPORE FORESTS. 


once begin to grow again; and when the cultivation is aban- 
doued, which it generally is after two years, the forest soon 
begins to recover itself. The evergreen trees suffer more than 
the others, and these are more or less absent at first, and for 
some years rank grass and much thorn and coarse under growth 
hold sway, and fives periodically sweep through, and it is not 
till the growth arrives at an age of some twenty years or more 
that there ia any chance of much humus being added to the 
surface soil, and then fires are soon excladed, seedlings have a 
chance, and shortly afterwards rattans and tree ferns appear, 
the evergreen irces increase in number, and the undergrowth 
quite changes its character and spocies of acanthaccous shrubs 
(Strobilanthes) appear as in our moist western gholas, 

7. This is a sketch of what occurs after the first felling of 
a virgin forest, or when the forest has been allowed forty or 
fifty years to recover after a “Kuniari.” A virgin forest at 
this elevation is a fine sight; it is moist and shady, and toler~ 
ably open for walking through or for sport. Rattang and tree 
ferns, orchids, and moss abound. The trees are large, and there 
is much valuable timber, When a tract is allowed forty or 
fifty years to recover, it appears to retnrn almost to its pristine 
vigor aud form, and many seedling trees in time make way ; 
and unless the base of the older trees be observed, a forester 
even might be deceived, and fancy that he was in a virgin 
forest. It is, however, only in a few tracts, chielly on the 
eastern and western ghants of the plateau where the hills form 
a chaos, that the forests are allowed a rest of any long duration, 
About the more accessible and less densely-forested portions 
they are felled over overy cight, ten, or fifteen years, and never 
have a chance of recovering. They have a wretched, stunted 
appearance, are very dry and more or less impenctrable from a 
tangled rank undergrowth, and thore are no seedlings; nothing, 
in fact, but the coppice growth generally of only tho quicker 
growing, but poorer sorts of timber. ‘To the uninitiated these 
tracts are gonorally looked upon as having been ad initio of the 
same poor, stunted growth, but it is only the result of rotations 
of felling and burning and consequent paverty of the soil. 

8. The south-west monsoon is very heavy on these hills, and 
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when a tract of forest on the slopes of the hills, which rise all 
over the plateau, is felled and under cultivation, and before the 
forest again begins to grow, the denudation of soil is very 
great. The traces of this are everywhere apparent, and I 
had ocular demonstration of it on several occasions, as thera 
was some very heavy rain whilst I was up. Besides this de- 
nudation, when thego tracts are felled over at such short periods, 
there is no virtue added to the aoil by the decaying vegetation, 
and tree-growth cannot flourish: each rotation is poorer aud 
poorer till at last it disappears altogether, 

9. Ihave nowhere in India seen this Kumari cultivation 
so systemalicully curried out, Directly all the furest within a 
certain radins has been felled and cultivated, the village is 
deserted and the enltivators move off to other tracts to carry 
on the same ruinous system, Numerous deserted villages are 
to be seen all over the plateau ; the site is almosi always marked 
by a good many grand old Tamarind, Mango, and Chumpa 
trees, generally of abont a hundred years’ growth, and in most 
cases by a few tumbled-down huts; these sites are probably 
always returned to periodically, 

10. I had uo means of ascertaining how many years this 
destrnetive practice has been regularly carried on; but it is 
probably loss than a centnry in many of the wilder parts, and 
much more than that, perhaps several centuries, in the more 
frequented portions of the plateau, where the forests are fast 
disappearing, ov have already disappeared. When examining 
several of the finer tracts of forests, which I estimated at about 
forty to fifty years’ growth, the natives assured me that they 
had only been felled once, and that by their grandfathers, I 
would not attach much importance to such evidence, but it 
tallied with what I considered most probable. 

11. There is no necessity for this indiscriminate destruction 
over the whole length and breadth of the country : tho plateau is 
splendidly watered by many streams, and there is much culti- 
vation in the vicinity of all these, and certainly room for much 
more, In these localitics it is almost entirely rice that is oulti- 
vated. The hill cultivation which is chiefly castor oil, ragi, 
bajra, tour, &e., must, of course, be allowed to a certain extent ; 

al 
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Lut considering how very sparse the population is, it would 
cause little or no inconvenience to the people and much ultimate 
benefit, if one-fourth or one-fifth of the forest tracts were to 
be reserved against this ruinous syatem of felling and burning, 
and only be open for the thinning out of timber annually equal 
to the reproduction. 

12, Tf this is not done, there can be no doubt of the ulti- 
mate results. Two or three conturies hence, there will be no 
wood on these mountains, Tho wooded ravines all over the 
platean, in which all tho uumerous streams which water the 
plateau and eventually form the rivers Silaru and Saveri (most 
important tributaries to the Godavery), have their rise, will 
cease to exist, and can never be afforested. Though this may 
not affect the rainfall to any great extent, the water will run 
off in torrents during the rainy season, and the streams, or at 
least many of them, will cease to be perennial, the climate will 
be seriously affected, and the result will be ruin to the country. 
It may be said that this is a long time to look forward to, but 
the changes have been, and are going on, slowly perhaps, but 
not the less surely, and thongh perhaps not often very apparent 
to any one generation, much less to the Revenue officials who 
are only perhaps located in the district for a few years, If wa 
could hava data over a period of a hundred years or much less, 

Vide paragraphs 7 We should see most marked changes for the 
ante ie eatin. worse ; and I observe that Mr. Turner reports 
Tune 1874, the failure of streams and the entire deforest- 
ing of tracts within bis experience (only some five or six years). 

18, I did not visit the more northern portions of the plateau 
whence the streams feed the Indravatty river; but Cuptaia 
Blaxland informed me that exactly the same indiscriminate 
felling las been and is going on there; the elevation in these 
more northern portions is only about 2,000 feet, and the forests 
much poorer, 

14, Sal does not grow on the 3,000 fect plateau, except a 
few isolated patches of stunted growth, which at a distance 
have much the appearance of hop-gardens, and Teak is not 
found, but there are many other valuable tirbers. I have 
however, only considered the value of these forests in a climatio 
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point of view, as there is no market whatever for the timber ; 
it wonld never pay to take it down, but at some future date a 
market will probably arise, and a certain reservation is necessary 
on this score, 

15. Mr. Turner proposes to parcel the country into mutahs, 
and extend the prohibition on hill cultivation gradually, Some- 
thing ought to be done, and that speedily. I would reserve 
against all Kumari cultivation one-fourth or one-fifth of the 
forest within the limits of each village or of certain circles or 
defined limits. Three forest Darogahs might be appointed for 
the platean,—one for the northern portion, to be stationed at 
Jeypore or somewhere further north, one for the south, to be 
stationed at or near Nundapore, and one for “ Hill Madgole :” 
(but the latter is n Zemindari of itself, and does not belong to 
Jeypore), These men should all be under the orders of the 
Special Assistant Collector, and should work with him and the 
native Revenue officials of the Raja in marking off the tracts to 
be reserved; and after pillars or boundary marks are once 
erected, they should be held responsible against any encroach- 
ments of “Kumari.” I would not proposo a forest officer at 
present, but it might be found necessary to appoint one tem- 
porarily to get matters into trim, or to appoint one permancntly 
at no very distané date; bat I think that the Agent’s and 
Assistant Agent’s advice ought to be taken on this point, The 
three Darogahs need not put the Raja to a greater exponse than 
Rs, 150 a-month with perhaps an addition of Rs, 15 for throe 
peons; and a small tax on timber used Iocally and on the export 
of hill produce, &e., would probably cover this. : 

16. Mr. Turner states that the Raja will be glad to meet the 
wishes of Government in the matter, Captain Blaxland informs 
me that, thongh the Raja would probably do anything that he 
was ordered or requested to do by Goverament or by the Agent, 
he would do nothing whatever if only advice were offered to 
him on the subject. It appears to me to be a question that a 
Forest Act alone can deal with; Government have to consider 
the future welfare of the country even if so remote a time as 
two or three centuries hence is considered ; and they have also to 
legislate that the water-supply of rivers is not tampered with, 
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which is here certainly threatened. The Raja, or any other 
private proprietor in a similar case, only looks to the present and 
to immediate profits, and langhs at what may or may not occur 
a century hence, 

17, Ina forest point of view, my tour was most instructive 
and intoresting. I have never beforo fully realized the great 
damage done by fire in our forests, nor the groat value of the 
deposition of humus, Here it was exemplified in every stago 
by numerous tracts. Hill-side forests, just felled and burnt 
ond under cultivation, with the denudation of soil caused by a 
heavy monsoon in the absence of a leaf-canopy in many cnses 
very clearly shown; the regrowth from coppice of these tracts 
in the younger stages up to twelve or fifteen years when they 
ave dry and arid with much geass and rank growth; and again 
the older stages up to forty or fifty years when the deposition 
of humus gives vigor to the tree-growth and moisture to the 
soil acedliigs re-appearing amongst the coppice, the under- 
growth gradually changing its character, and land shells, Uropel- 
tide (earth snakes), and frogs appearing. I was much dis- 
appointed at nob finding any really virgin forests, though I 
went up to some of the highest and least accessible places to 
look for it. Everywhore the forest had been felled, as I have 
already explained, within a period of fifty years. Botanically, 
my tour was of very little interest. I had expected much 
novelty; but, as far as I was able to observe the vegetation, it 
wags quite similar to that of the Golcondah hills, a little 

iF. bon ek further south, which I explored in 1870,* 
Ast April 1870, No. I was, however, upon these hills at a most 
oe unfayorablo time. The north-east mon- 
soon, except for one heavy shower at the time of the cy- 
* elone at Vizagapatam, had been a complete failure, and the coun- 


ert ted pi ; 
‘Anogeiseus acuming. ‘TY Was unusually dried up, There were 


sue, ‘ ouly some eight trees in flower at the period 
Baubinoa variogata, es 
Boswollin glabra, of my visit, and all herbaceous plants were 
Buchanania latifolia ; i . 
Casenrin tornentosa. entirely dried up, except in some of the 
Plerospermum Ley. é 

menue, "moister parts where a few acanthaceous 
ii ae me plants (Strobilanthes, Stenosiphonium, Hemi- 


Storculla villosa, graphis, and Hemiadelphus) and a fow com- 
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mon Composite, were in blossom. I observed, however, several 
treea and two or three creopers that were unknown to me, but 
these had no sign of flower or frait, Caryota urens, a fine palm, 
ig abundant, and ferns are very plentiful in the older forests, 
but quite similar to those on the Golcondah hills, several being 
of a Rurmese type. The fine tree fern Cyathea spinulosa grows 
toa very large size. I did not anywhere get to an elevation 
exceeding 4,300 or 4,400 feet, and I waa much disappointed 
at not being ablo to visit some of the higher peaks in Hill 
Madgole which rise above 5,000 feet (Arma being, by Colonel 
Saxton’s map, 5,500). Except in very small patches there is no 
tree vegetation on these much above 4,000 feet, so there was no 
real necessity for my visiting them; and when I found that it 
would rather ineonyenioneo Captain Blaxland, I gave it up, and 
it was rather fortunate that I did, for very wet weather set in 
over all this higher portion of the table-land in the middle of 
January, just the time we should have been there. 

18. The Maleangiri Talug.—This is quite down in the 
plains (clevation 600 to 800 feet), an oblong of about 80 miles 
long by 25 broad, the area being about 500 square miles, si- 
tuate between the rivers Silaru and Saveri., I descended into it 
expecting to find it all fine forest, but I was sadly disappoint- 
el, About Sikkapilly and Akuru some 15 to 20 miles north 
of Maleangiri (or 14-40 north latitude), there are a few patches 
of fine Teak (probably wot exceeding 300 or 400 acres) which 
have apparently never been touched by the axe of the Kumari 
cultivators, and a good deal of Teak forest that has been more 
or leas destroyed ; but to the south of this, or in the more ac- 
eessible portions of the taluq, there is no Teak or Sal (Shorea 
robusta) whatever, and no forest to speak of, though of course 
thero are isolated fine trees about the river-banks; between 
Maleangiri and Moat (the most southern point of the taluq 
where the two rivers join and form the Saveri) all the forest is 
of poor, stunted growth, having been quite ruined by many 
rotations of felling and burning for cultivation, and it is doubt- 
ful if any of this portion, even if now reserved, could recover ; 
at any rate, ib would take a very long time to do so. North of 
the small Terk tract alluded to, or about 18°40 north latitude, 
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fine Sal forest is entered, and this stretches away and forms 
fine tracts as far as Raighar, at the extreme north-east portion 
of the Jeypore Zemindari. Hero again everywhere the Ku- 
mari cultivator’s axe is at work, and I could not find anywhere 
a single acre of really virgin Sal forest. Sal, however, seems 
soon to recover, at least in the first rotations of this felling 
and burning; the stools grow again rapidly and seedlings quick- 
ly germinate, but the forest must suffer at each rotation, and in 
course of time become very poor ; and as tho system is evidently 
in force over the whole length and breadth of tho Sal country, 
the forest must be deteriorating at an equal ratio. I only visited 
tha santhern portion of this Sal country, as I did not think it 
necessary to go all over it, nor would time have allowed mo to 
do so. I saw many hundreds of acres under bare burnt poles 
where cultivation is going on or had just been deserted, and 
tracts of Sal of different ages up to probably forty or fifty 
years, These tracts are so considerable, and the population so 
Sparse, that the forest is probably always given a long rest 
before it is again felled. In the oldor tracts, there were a good 
many trees about 6 feet in girth, and here and there a few 8 or 
9 feet; but these girths are very small to what would be met 
with if there were virgin tracts to be found. When a tract is 
being prepared for cultivation, I always observed that a few trera 
were left uninjured, and this accounts for the largor trees alluded 
to. Before firing, all the smaller trees are felled, and a few of the 
larger ones ; the rest, with the exception of a few trees here and 
there, are alldeeply ringed. I thought perhaps that the native 
was provident enough to leave tho few standing trees to ensure 
a supply of seed; but on making ingnirios, it appeared that they 
ave only left to save trouble, asa small amount of shade does 
not injure the cultivation. Captain Blaxland informed me that 
the same system was going on up to his extreme northern limit, 
that he could ride nowhere without seeing hundreds of acres of 
bare burnt poles. In the north, I was informed that a system 
largely prevails of destroying the trea for the sake of its dam- 
mar; this is not carried on in the south at least to any extent. 

19. There is uo export demand whatever for this Sal; in 
fact, it would not pay to get it out; it would havo to be carted 
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to Maleangiri before it could be floated, and then the floating 
would be very expensive, as the timber will not float without 
bamboo rafts or canoes ; nevertheless, it isn thousand pities that 
this reckless system of destruction should go on, when the 
tracts are so large that there is ample room for the reservation 
of at least one quarter without probably any inconvenience to 
the cultivators, A market will some day arise, and then it 
will be found that all the forest has been destroyed or reduced 
more or less to a stunted type, whereas with reservation, there 
would be fine tracts with giant trees, 

20. I was assured by the Sub-Magistrate that it would 
never pay to attempt to work the Tenk down to the Godavery, 
and I do not believe myself that it would; but there are so few 
trees fit for felling that it is not worth consideration. Some 
were felled and carted to Jeypore and Koraput not long ago for 
building purposes at those places. All tho Teak tracts should, 
howover, be strictly reserved against Kumari cultivation, and 
I believe the Raja has given orders to this effect, but how far 
they ave acted up to is doubtful. 

21, With the exception of the grass flats (here called 
behras), which are swamps in the rains, and the haunts of the 
wild buffalo, all this taluq has been at no very distant date fine 
dense forest ; the latter is rapidly disappearing, and under the 
present system, il must become more and more stunted, till in 
time it will cease to exist; the climate, of course, becoming 
more and more arid as this destruction progresses, 

22. About 1856 Mr. Tuke explored these forests and reported 
on them ; and prior to his visit, Captain Fenwick traversed them, 
and I believe reported to Government Ihave been unable to 
obtain copies either of these reports, but Mr. Glasford, Deputy 
Commissioner, in his report on the dependency of Bustar (Selec= 
tions from the Records of the Government of India in tho Foreign 
Department, No, 39, page 66), states that Captain Fenwick’s 
report was not very favorable, but that Mr. Tuke brought back 
a. better account. When I was in the Godavery forests in 1857, 
T heard that Mr, Tuke had felled a quantity of Teak logs up the 
Saveti river, but that they had been left there because it would 
not pay to get them down, Captain Blaxland told me that these 
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logs were lying at Mont a year or two ago, and that thoy had 
been felled there; this latter is evideutly an error, as there is no 
Teak anywhere near Moat, or any sign of there ever having been 
any. The logs have now disappeared, and from what I could learn, 
they were most probably felled in the Soonkom Talug of Bustar 
jnst opposite Maleangivi, but it is possible they were felled in the 
Teak tract that I have alluded to, north of Maleangiri. 

23. There are large Teak forests in Sookom aud in several 
other tracts of Bustar, and large quantities of Teak are annually 
brought down the lower portion of the Saveri where it is navi- 
gable. The size of this timber has lately been decreasing annu- 
ally, and though a few large logs now came down, it is mostly 
small stuff. ; 

24, Tho river Silara is nowhere navigable, and the forests 
in its valley have been terribly destroyed; they all appear to 
have been cut over every eleven or twelve years for probably 
very many rotations, and are now of the poorest description. 

25. Ibis very evident that it would not be advisable for 
Government to undertake the working of the forests of the 
Malenngiri 'Taluq. In a climatic point of view, their entire 
disappearance is of very small importance compared to that of 
the forests on the uplands; they are in the plains, and there is 
little or no denudation of soil attending’ the coustant fellings, 
and their destruction does not threaten the water-supply of the 
Godavery at least to any extent, so it is doubtful whether Go- 
vernment are ealled upon to interfere ia any way, although there 
ean be no doubt that a fine forest country is gradually being 
denuded of woodland, and a climate gradually being made more 
and more arid. It would be an excellent thing for the country 
if the Raja could reserve one-fourth or one-fifth of the Sal forest 
against all felling and burning for cultivation, aud the whole 
of the small Teak tract, besides making other reservation against 
the same ruinous system down south of Malcangiri where all 
forest is disappearing as fast as it can, and he might bo advised 
on thissubject ; but he probably would not listen to advice, and 
it might be said that we were preaching what we do not practise 
ourselves, ag our own Reserves are few and far between, and our 
own forests aro disappearing in many districts. 
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26. The Raja should also keep a Forest Darogah or Forester 
in this taluq to look after his interests, There isample to pay 
for a small establishment of this nature, which might be under 
the Sub-Magistrate, Mr. Jangum, a very intelligent and exceed- 
ingly civil official. , 

27. I did not attempt to visit the Sal forests about Raya. 
gudda on the north-east corner of Jeypore; they are quite 
without Captain Blaxland’s range, and I did not look upon the 
orders of Government or the Revenne Board as requiring me 
to go in that direction, These forests are, however, nearer a 
market, and more likely to pay than any of those that I 
inspected ; and I believe that they are worked, and that the Raja 
derives a revenue from them, They adjoin the Purlakimedy 
forests now under tho Court of Wards, where a forest ranger 
from this department is in temporary charge, and if Government 
think it necessary, I can arrange for his visiting and reporting 
on theso tracts. ; : 

2s. I forward herewith a list of the trees that I found 
growing in the Jeypore country, arranged in their natural 
orders, There were a few trees that I was unable to identify ; 
and, as I have already explained, none hardly were in flower, and 
I had no opportunity of collecting anything of interest. 

29. Lregret that this repor’ has been somewhat delayed, 
but ahont ten days after I left the Joypore forests, and whilst on 
inspection‘in the lately handed over districts of Godavery, I was 
floored with jungle fever which I have been unablo hitherto to 
shake off, and I have had some dificulty in getting through my 
routine work and correspondence. . 

80. The forests of the Bustar dependency are, I believe, of 
fav greater value than anything in Jeypore; from all I could 
learn great destruction is going on in them. 
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Hist of Trees growing in the Zemindari of Seypare. 
(Norr.—Pl. for Plateau only). 


Botanical Nam 


es, 


Telugu, 


Dria, 


Dilteniaccw. 


Dillonia pentagyna 


Mognoliacen. 


Michelin charapaca Pl. 
Anonacem, 


Polyalthia cerasoides 
~"Do, — korinta 
Do. suberosa, Pl. 
Anona reticulata, Pl. 
‘Miliusa, vel 
Baccopetalum tomentosum 
Alphonsea ap., Pl 


Capparidea. 


Nicbuhria linearis 
Cratoora religiona 
Capparis grandis 


Bivinea, 


Cochlospermum Gossypium. 


Flacourtia ep. .., 


Dipterocarpee. 


Shorea robusta .., 
Malvacea. 
Thespesia populnen 


Kydia calyoina ... 
Bombax Malabarioum 


Sterenliaces, 


Btoreulia urene 
Do. auth 


Pterospermum Heyneanum 


Tiliacew, 


Do. tilefolia... 


Rataces, 


Zanthoxylum alatum, Ph. 
Do. 


Rheten, Pl, 
Limonia acidiesima 
Citrus sp. Ply... 
Foronia, clephanium 
Eiyle Marmelos... 


China Kalinga 


Champa. 


Chilke dudegu 


Pedda Chilka dudagu 


Charachi 


Rhetsa, 
Yorelega 


Velaga 
‘Maredu 


Kulo. 


Behenta, 
Ambeletoba. 
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Botanical Names. 


. Telugu. 


Uria. 


Burseracee, 


Boswollia serrata 
Garuga pinnate... 


Meliacea, 


‘Melia szadirachta 
Do, esedarach 
Aglaia Roxburginna 
‘Walsura ternata... 
Soymiskn febrifuga 
Cedrela toona 1. 
Chloroxylon Swistenia 


Colastrinen, 


Hlaodenaron glaucum 
Gymnospors moutans 


Bhannew, 
Zigphusjajube 
Do. Wummnitaria 
Do. Oenoplia 
Do. xylopyrua 


Sapindacea, 


Treaigyrosn eanescena 
Brioglossum edul 
Bebleichora trijuga 
ene Spe 
Sapindus trifoliatns 
Nephohum longana 


Sabiaces, 
Moliouma simplicifolia, Pl, 
Anaecardiaces, 
Mangifera Indica 
Buchanania latifol 
‘Odina Wodicr 


Somecarpus Anacardivm 
Spondias mangifora 


Moringoa. 
Moringa pterygosporma 


Leguminose. 


Indigofera pulchella, 
Ongeinia dalbergioides, PI 
Erythrina Indien 

Do, Suberosa 
Butea frondosa ... 
Dalbergia latifolia 

Do, Ianceolaria 
Pterocarpua Marsupium, 
Pongamia glabra 
Cassia fistula, 
Hardiwiekia bi 


Anduga 
Garuga 


. | eps 
Taraku vepn 


Sumt 
Toon 
Billa ie 


a | Neradi and bootigi 
Danti 


Rengha 


Goto 


Korivi 
Tscarasea 
Puska 


Konkuda 
Poova 


Mamidi 
Chara 
Gumpina 
Jiri 
Amatom 


vn | Mooraga 


olla motku. 
Modaga 

Tela modugu 
Modugu 
Titeges 
Pedda Sopara 
Yeggi 5 
Kaniga 
Roylu 
Nor yepi 


Mukta moya, 
Busam. 
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Botanical Names, 


Telugu, 


Leguiminosce—(Contd.) 


Saraca'Tuticn, Pl, 
Yamarindus Indica 
Bauhinia racemosy 

Do. Malabariea, PI, 

Do. variegate 

Do. purpurea, Pl 

Do.’ retusa, PL 
Xylia Dolabrifornis 
Prosopis apicigora 
Viehrostnchys cinagen, 
‘Acacia Avabiea.... 

Do, Jeucophlea 

Do. Catechu ... 

Do. Ferraginea 

Do. Suma 
Albizzia Lebbek,,, 

Do, odorntissina 

Do. atipulata, PL. 

Do. provera.) 

Do. omara ... 


Combrotacece, 


Terminalia, tomentosa 
Do. arjuna 
Do, delerien 
Do. Catappa 
Da, Chebula 

Anogeivous latifoltus 

Do,  a¢uminatua 

Gyrocarpus jacquini 


Myrtacen, 
Eagenia Jambolana 
Do. alternifelia, 
Do, Balicitolia & 
Do. sp. Pl, oe 
Do. Curyophyllifolia .., 
Parringionia aoulangula 
Careya arborea 


_ | Melastomacow, 
‘Memecylon umbellatum 
Lythraric. 


Woodfordia tomentosa we 
Lagorstttemia parviflora“, 


Baviydacecs 


« 
Coswearia tomentosa 
Do. caculentaF 


Avaliaces, 


Heptapleurum, sp, PL, 


Corviccee, 
Alangium deeapetalum 


Kanchan 


Konda tangeedu 
Chami 
Vetura 
Nalla tumma’ 
‘Tolls tumma 

Sondra... 
Aneandia 


Duchirram 
Chindage | 
Konda Chindaga 
Tella do. 
Regu vs 


Nalis-maddi 
Aira do, 
‘Thani 
Vadam 
Earaku 
Chisiman 
Pash 

so | Kumar pulic 


Narr 
Manchi Moyadi 
- 


wl] Chinangi 1 


ve | Udegu on 
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Tria. 
Botunical Names. Telugu. 
Rubiacse. 

ifoti Bandera. Holonda. 
Adina cordifolia... swf andar oe doy 
Stephogyno parvifolia ‘i bales Bots : 

i bor 
Tlymonadyetyon exceleum, Chotippa : 
Wondlan ia tinctoria z 
Jevlighes Nala kakisba «+ | Pendea. 


Randia uliginosa 
Do. 8p ae 
Gardenia lucida... 
Da. mimifera, " 
Do.” fatifolia a 
Plectronia didyima zr 
Txora parviflora... 
Do. barbata 
Parotta Indica 
Do. tomentosa 
‘Morindn bracteata 
De. exserta 
Tumilionia suaveolens 


Sapotacea, 


Bassia latifolia... 
imusops elengi 
Do. hexaudra ie 


Elenacea, 


Diospyros ebenum 
Do, melanoryton 
Do. mbryopteria, 
Do. cordifolia 
Do, 
Do, 
Do, Sylvatica 


Styracen, 
Symplocos epicata 


Oleacen, 


Nyetanthes arbortyistis 
Belirebera awietonioides 
Olea Roaburghiana 
Do, sp. Ba 


Apoeynacen, 


Plumeria acutifolia, 

‘Wrightea tinctoria 
bo. tomentosa, a 

‘Holarrhena antidysontorica 


Loyuntacer, 


Fragriéa Coromandolina 
Stryehnos nux vomien 
‘Do. potatorum: 


Gaggara 


Karipal 


Maddi 


‘Tellamanga, 


Nalla balew 


w+ | Karinga.” 


Kota rang 


Mecha. 


Kotaku, 
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Botanical Names, 


Tologu, 


Tria, 


Boraginacea, 


Cordia myza 
Do, polygama 

Ebretia |cevia 
Do, aspera... 


Bignoniacee, 


Dolichandrone falcata 
Tloterophragms tetralocularia 
Storeospermum chelonoides 
Stereospermum suaveolens 
Btoreoapermum xylocarpa. 
Oroxylum Indicum 


Ferbenacen, 


Tostona grandis... 
Gmetina arborea 
Vitox altissima ... 
Do. pubescens 
Premana tomentosa 
Callicarpa Janata 


Baticaces. 


ternsporma i te 
Laurinsa, 


Machilus macrantha, Pl... 
‘Tetranthora laurifolia, Pl. .., 


Do, ? ine 

Literoa, Zeylanien Pl. ES 
jo. P PR ss : 
Do. P PL : 
Do. P Peon we 

Euphorbiacow. 


Phyllanthus roticulatus 
0. emblica 
Glochidion sp. Pl. i 
Putranjivaoxburghii, Pl. |, 
Hemicyclia sopiaria : 
Antidcama diondrum, Pl. ... 
Briedelia retu: 

Cleistanthus patilus 
Lebidieropsis orbicularis 
‘Vrewia nudiflora, 
Mallotus Philippinonsia 
‘Homonoya ripa: 

Do.” retusa 
Givotia rottleriformis 
Gelonium lancenlatum 
Euphorbia Cattimandoo 


Urtices, 


Ulmus integrifolia, 
Celtis Roxburghii 
"Do, Whighti 


+ | Oosri 


» | Kora man 
+ | Pangodi 


“| Tella punki 


Paldatum 


Wot 
Kala gora 
Kola 

Peda 


Eudra jinie 


Vod 


+ | Podda nowli eragu 


Singaru. 
Goombari, 
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Botanical Names, 


Telugu. Usia. 


Teticess.—(Contd.) 


Btreblus aspera ... 
Taxotrophie Roxburghit 
Ficus religiosa 
Do, Bengalen 
Do. tomentosa 
Do, glomerata, 
Do, ampolos 
Do. tsiela 
Do, retusa a 
Do. asperima “., 
Yo. Cunia, Pl. 
Do, ep. 


Do. sp. 
Greoenide sylvatics, Pl. 
Cyeadaces, 


Gyoaa revolute? id ie 


Palmen. 
Calamnus ep., Pl. 
}o. §D. 
Phenix 
Do. sp. 
Borassus flabolliformia 


Pocos nucifera... 
Caryotaurens .., 


Gramines. 


Bambusa arundinacea 
Do. Spinosa? 
Dendrocalamus atri 


Balopo. 


(Sd) BR. H, Brvpome, Liewt,-Colonel, 


Conservator of Forests. 


eyort on the Impreqnation of Cimber. 
By Dr, H, Wants. 

Avrer having, written a pamphlet on the impregnation of 
timber, under the orders of Dr. Brandis, the Inspector General 
of Forests, East India, which was read at the Simla Forest Con~ 
ference in October 1875, I received orders from the Under- 
Seeretary of State for India to make a journey on the Conti- 
nent of Europe, and to gather information about the present 
state of this industry. 

The following contains,— 

1. An account of the journey. 

2, Avrésume of the general results, 

8. The answors to Dr. Brandis’ special questions. 
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1. Account of the Journey, 


I made this journey during tho month of November 1876. 
The following is the account of what I eaw during the journey. 
For general descriptions of the processes I can refer to the 
above-mentioned pamphlet, and to the books and extracts which 
Thave the honour to forward with this report. 

In England, the oroosoting according to Bethell’s method is 
at present almost exclusively used for railway sleepers. I was 
at the works of Messrs. Burt, Bulton, and Haywood, at 
Rotherhithe, London, on the 28th of September 1876. In 
their yard are three large ereosoting cylinders, each of 80 foot 
length. The pressure with which ihe creosote ia forced into 
the wood in the cylinder is 150 pounds per aquare iach, The 
yard is provided with a net of tramways. On these run 
trollies with wheels of 24 feet diameter, and on the trollies rost: 
the iron frames which hold the sleepers. ‘These frames have 
again wheels of } foot diameter, by means of which they can 
be run into and oul uf the cylinders, Along the bottoms of 
the cylinders tubes are laid for heating the creosote with steam. 
Tobserved 2 cylinder which had just been opened after the 
process was over. Whilst the ereosoted sleepers on the frames 
were still in the cylinder and were left cooling, white snowy 
‘crystals were forming on the upper part of the inner aurfuco 
of the cylinder, They were probably naphtaline. While the 
cylinders are in the state of exhaustion valves are opened at 
the bottom, which allow the ereosote to rush in through tubes 
from the reservoirs close to the cylinders. Tho filling takes 
place in this manner, without the nse of ony other but the 
air-pump, although the reservoirs ara all in the ground, lowor 
than the eylinder. Great quantities of creosoted sleepers have 
been sent from the'place to India, The London and South-west- 
ern take also many creosoted sleepers from here. The London and 
North-western have their own creosoting works, I saw one when 
passing in the train noar Willesden Juaction, The London 
and South-eastern Railway prepare sleepers by soaking them 
in summer, whilst they are as much as possible air-dry, in a 
warm mixture of tar and creosote oil. I also went to the office 
of Sir William Burnett and Co. in London, and received their 
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printed instructions and certificates, which I forward. (Appen- 
dices I and IT.) 

‘They told me that their pneumatic apparatus were absolutely 
the same as those in use in creosoting. Besides the pneumatia 
process of impregnating with their patent chloride of zina 
solntion, they recommond also the mere soaking of the timber 
in the solution, In many cases Burnettizing must be resorted 
to because there are objections to the creosote. For instance, 
wood for building cannot at all ba creosoted. It would not 
only have a bad appearance and smell, but bo highly inflam. 
mable, The chloride of zine, when used in large quantity, 
renders on the contrary wood to a great extent uninflammabla. 
Very interesting, as a proof of the beneficial effect of Sir W. 
Burnett’s process, is the duvability of cloth and cordage im- 
pregnated with chloride of zinc. 

In Germany I went at first to seo the impregnation works 
at Gnatavsburg, near Mainz. There are two works, one 
belongs to ihe Hessische Ludwigsbaln Company, and the other 
to the firm of W. 0, Waldthausen Wilh, Sohn, of Cologne. 
The Company’s works are for kyanizing. Tho sleepers are 
soaked in the solution in wooden cisterns. They are first piled 
up in the empty cisterns, and the solution is pumped in 
afterwards, The consumption of corrosive sublimate is ns 
follows :-— 

Fifteen cubic feet of wood take one pound of sublimate, thus 
onesleeper would take about 0-2 pounds of sublimate. At the time 
of my stay the work was ata standstill. The person in charge 
thought the high price of the sublimate had caused the engin- 
eers to stop the process for the time. The price of aublimate 
was, however, highest three years ago. Thon, in 1873, it cost 
672i. per ton, whilst in Novombor 1876 it cost only 2602. per 
ton. The other work, which belongs to the private firm of 
Waldthausen, in Cologne, continued to impregnate sleepers 
with creosote by the pneumatic process. The material used is 
a mixture of common coal tar, with 10 pet cont. of raw creo- 
sote. Besides the large tar reservoir there is a small one 
which serves to indicate the quantity of tar pressed into the 
wood, the force pump taking the tar from that reservoir, A 

el 
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steam engine drives the water pumps, tur pumps, and the air 
pumps. Tho valves of the latter are conical brass valves. 
The manager finds himself sometimes in difficulty, owing to 
the different quantity of tar which differently grown pieces of 
wood take up. He is expected to give a certain equal quantity 
of tar to the sleepers, and yet wood of the same kind, if grown 
more open, will take np two anda half times as mach tar as 
more densely grown wood. ‘The length of the pneumatic boiler 
is 36 feet. Pressure, 100 pounds per square inch, The exhaus- 
tion lasts as long with oak as with fir, half an hour pumping 
and half an hour standing. I was told that the Hossische 
Lndwigsbahn use uo sleepers whatever without their being 
impregnated. 

At these works two gentlemon have called in 1874, who said 
they cama from East India, and were railway engincers. 

From Cologne T went to a place called Nippes, two miles 
from Cologne. There are impregnation works for creosoting 
railway sleepers and telegraph posts. 

They have two cylinders of 34 feet length each. The 
sleepers are oak, and the telegraph posts are pine, The oak 
sleopers are first left to season for two months under cover. 
After this they ave heated to 190 degrees in a smoke stove. 
‘This stove is a house divided into four eompartments, each of 
which fs connected by a subterrancan passage with a furnace, 
Four furnaces are together in a hollow below the floor of tho 
stove house, and coke is burnt in them. ‘The gases of combus- 
tion enter the respective compartments, which are fitted with 
draught holes for the exit of the damp smoke. They also 
have iron doors, The drying process cracks the onl sleepers 
agreat deal. These cracks appear not to be objected to, inas- 
much as they facilitate the entry of the tar oil and creosote 
into the wood, whilst they themselves are rendered harmless 
by being filled up with the pitch contained in the tar, Tho 
creosote comes from a factory in Bochune, and it is mixed 
with tar, which is obtained nt Cologne or other places in tho 
neighbourhood. I saw telegraph poles ready creosoted. They 
had a shining surface from hardened pitch. I saw such tele- 
graph poles in use at Diisseldorf. The pressure applied 116 lbs. 
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per aquare inch ; and Twas Wold dat in one day one thousand 
sleepers could be prepared with two cylinders, the 22-horse 
power steam engine driving the pumps. The cylinders, lids, 
filling wagons, &c., are the same as usual. 

The State railways of Hanover have four impregnation 
works, one in the town of Hanover, with only one impregna- 
tion cylinder, and three at other places, with two cylinders 
each. In all of them the Burnett process is practised upon 
oak sleepers, I saw the process carried on in the town of Han- 
over, The boiler has a semi-spherical lid of the same material 
as the boiler itself, and the whole arrangement is the samo 
as with the creosoting apparatus. There is no special steam 
engine, but the pumps are attached to the engine of the adjoin- 
ing workshops, The boiler of the latter auppties also the 
steam for steaming the sleepers, The cylinder is, as a rule, 
filled twice during one day. Whilst I was there tho process 
was only once gone through. The sleepers were left under 
pressnre during the whole night, and taken ont in the morning. 
Tho impregnating fluid had become black from the iron and 
the sap of the sleepers. I submit a sample of prepared 
oak in which the colouring matter is seen to have penetrated. 
Considerable time is tuken up by the steaming of the sleepers, 
Aftor the steaming, the condensed water is permitted to ran 
off, and with it as much sap as the steam has extracted from 
the wood. The following evacuation of the air from the 
eylinder and the interior of the wood does not, as might 
be suspected, cause an extraction of condensed water and 
sap from the damp wood. If such were the case, a removal 
of fluid would have to take place at the end of the air pump- 
ing. I have inquired about this cireumstance, and have been 
told that when, throagh accident, it became necessary to 
open the boiler at the particular state of the process after 
the evacuation of the air, it was found that the wood was 
dry, and no eap or condensed water had accumulated in the 
Qiler, It thus appears that what condensed water is imbibed 
by the wood during the steaming is mostly, evaporated, and 
does not collect at the bottom of the boiler. Inspector Ebers, 
who complains generally about the want of information and 
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systematic experiments on different methods of impregnation, 
exproased his doubts about the usefulness of the steaming. 
He says very little sap was extracted through the steaming, 
whilst the wood became damp, and thus lesa capable of imbib- 
ing the impregnating fluid. I believe that those who introduc- 
ed the method of steaming the wood before the impregnation, 
fonnd that the steaming opened the way for the entry of 
the fluid into the hard wood somewhat in the way as the 
artificial drying or smoking process. Inspector Ebers drew 
my attention to the excellent results which were obtained witl 
F. aylvestria sleepers, which he impregnated many yonra ago, 
He used chloride of zine and the pneumatic process, but he 
did not steam the wood, After 17 years’ use only nine por 
cent. of these sleepers had become so bad as to require re- 
moval. This was not at Hanover, but on the line between 
Emden and Rhine, 

I was given two descriptions of the process of impregna- 
tion at Hanover, which I forward (Appendices III. and 1V.) 
As regards the duration of the sleepers on the Hanover Stats 
Railways, 1 must refer to the report which was laid before the 
assembly of German and Austrian Railway Engineers in 
1868, and about which I will speak afterwards. The chloride 
of zine is obtained in glass flasks (Lorbflaschen) as a solution. 
The conditions are, tbat it must contain 25 per cent. of metallic 
zine, must not be acid, must not be strongly colored, must have 
no sediment, must not contain more than one per cent. of iron 
and have a specific gravity of 1-61 to 1-62. 

At Hanover I was also told that the Cologne-Minden Rail- 
way had lately abandoned the pneumatic creosoting, and had 
begun to use chloride of zinc. They had found that their 
results with creosote were not essentially superior to the reaults 
obtained at Hanover with ehlorida of zine, whilst the latter 
‘was s0 very much cheaper that the change was desirable. 

After my visit to Hanover I saw the impregnation works at 
Brannschweig. Most of the sleepers which were impregnated 
at the time were oak sleepers, There were but a few beech 
sleepers. They and the oak sleepers in store aro behaving 
well, except that the beech slecpers crack a good deal. There 
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are P. sylvestris sleepers, which I was told dry with difficulty, 

but do not show rot nor any trace of fungus. They used 

formerly fo impregnate with a solution containing one part of 

commercial chloride of zine solution and 30 parts of water. 

With this strong solution it was observed that sleepers decom- 

posed at the places of contact with the raile and iron 

nails. I also have heard that the solution was at times found 

to contain an excess of acid, and it may be that the impurity of 

the solution had to do with the mischief. It was found advis- 

able to reduce the strength of the solution, so that 50 parts of 
water are now added to one part of the commercial solution, 

The latter contains by agreement 25 per cent. of 

metallic zine. The mixing takes place in a wooden 

tank of 6 feet diameter. One of the glass flasks 

in which the fluid comes from the chemical work 

js mixed with a known quantity of water in the tank, and thus 

the proper mixtnre jaas a rnle obtained. Thay also have an 

asrometer which gives the speci- 

fic gravity and, by a written 

scale, the contents. Regard is 

AEROMBTER» had to the temperature of the 

fluid during the observation. 

Tho aerometer is at the same 

time a thermometer. This is very 

convenient, and was novel to me. 

I forward a copy of the scale of 

specific gravities, which is of 

course only correct for a certain 

the quality of chloride of zine, but 

it will do for all kinds approxi- 

mately, (Appendix V.) The cus- 

ari tomary wagons which are ron 

into tho cylinders are here used 

for the transport about the yard, 

without being placed upon other 

wagons with larger wheels, The 

cylinders, two in number, have 

large diameters, about 2 metres, 


Hace. 
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and the iron is very thick, about J inch. A precaution is used 
here in order to prevent a loosening of the screw bolts at the lid. 
A hoop is drawn all over, so that their bent ends cannot (as has 
happened) draw themselves outwards during the great pressure, 
Onee the tid broke loose during the operation, and was thrown a 
distance of 12 yards. Before the exhaustion steaming takes place 
in the same way as at Hanover, only it takes less time, becanse at 
Brannschweig there is a special Loiler and engine for this work, 
whilst at Hanover the boiler and engine of a workshop are 
used. The pressure during steaming does not exceed 14 ths. 
per square inch. After the steaming tho sap and condensed 
water are run off. I was asgnred that, during the subsequent 
process of evacuation, no appreciable collection of sap from 
the wood takes place, and the wood becomes quite dry to the 
appearance. It is, therefore, quite correct to proceed at once 

after the exhaustion to the admission of the impregnation 
fluid. The process was commenced in the year 1851, and the 
engina came from Borsig, in Berlin, ‘The original stoam boiler 
even is still in uso, Tho engine drives a foree pump for tho 
steam boiler, 2 pump for forcing the finid into the cylinder, 
& common water pump, and on air pump. The latter is so 
constructed that the piston moves in a horizontal cylinder 
which is filled with water. The valves for the air are of india- 
rubber, 

I forward a statement of the coat of the process (Appendix 
VI); also a statement showing the behavionr of the sleepers 
on three different Braunschweig lines (Appendix VII). 

Farther I forward, in original, the statements of the interest- 

"ing experiments which have been made at Braunschweig with 
natural and impregnated sleepers of different kinds of wood. 
(Appendices VIII to XIV), The experiments were begun in 
the year 1857, and Appendix VILE is a detailed report about 
the state of the sleepers up to the year 1867. These valuable 
experiments have lasted 17 years. ‘The sleopors were impreg- 
nated nt Braunschweig with the pneumatic apparatas, partly 
with the stronger solution, which was formerly in use, and 
partly with the weaker solution, which is now used. The pur- 
pose of the experiments was not only to determine the relative 
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durability of the unimpregnated and the impregnated sleepers, 
but also to determine the influence of tho contact of the 
sleepera with the iron of the bedding of the sleepers, of the 
strength of the solution, and of the shorter or longer interval 
which elapsed between the impregnation and the exposnre of 
the sleepers in the ground. As rogards the first purpose the 
result was a highly satisfactory one. 

After 16 years’ observation, the durability was found or eati- 
mated as follows :—- 


Natural, Impregnated, 
Oak ae 12 at 19 
Beech we ace 18 
Pinus sylvestris 6 oo 15 


As regards the other influonces, the experiment did not 
show much. Especially when the behaviour of the sleepers is 
observed up to the time when they became quite uscless, gener- 
al rules are scareely traceable, owing to the great variations 
amongst a limited number of samples. If the behaviour of 
the sleepers up to 10 years only is considered, one may, with 
a small dogree of safety, deduce that the contact with iron 
was injurious, whilst complete bedding or covering, strong 
solution, and a longer interval after the impregnation were 
favourable; Pinus sylvestris, however, behaving, as regards 
the bedding and as regards the strength of the solution, rever- 
sedly from oak and beech, Compared with the uncertainty 
which prevails with regard to these minor influences, the great 
difference between unimpregnated and impregnated sleepers 
becomes only 80 much more striking. 

The Boucherie process is used near Dresden by the Imperial 
Telegraph Department for impregnating telegraph poles of pine 
wood, I have not been on the spot, but I was told by a tele- 
graph officer that each pole takes 14 days to be impregnated. 
The operation commences within not more than 10 days after 
felling, Tho impregnation of one pole costs 2s. 6d., or, in this 
case, half the original price of the pole. 

‘When travelling from Vienna to Laibach, T passed the station 
of Krieglak. Close to this station is a timber yard, where the 
impregnation is practised according to Boncherie’s method. 
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Chiefly telegraph posts are impregnated here. They are of 
pine wood, and specially fit for thia process. Any timber which 
‘is used round in the original form of the tree anits the Boucherie 
process well. Moreover, these telegraph posts are all young 
wood, and take up a great quantity of solution. The impreg- 
nation works helong to the town of Krieglak. There are two 
vata about 10 metres above the ground upon a scaffolding, and 
from these pipes are conveyed over the yard. The sleepers of 
the line at Murzzuschlag are impregnated larch and beechwood, 
Further on, in the direction of Trieste, the beoch sleepers aro 
used which are impregnated at Salloch, near Laibach. The 
station of Salloch is the first or second halting placo in the 
direction from Laibach to Vienna, Here are the impregnation 
Werkstiitten which prepare beech sleepers with solution of 
copper vitriol by means of pneumatic process. From these 
works, the K. K. Siidbahn is supplied, and the Alta-Ttalia 
Railway havo also had their sloopers impregnated there, There 
is a large yard, which contained close to 100,000 beech sleepers 
at the time of my visit. The lines of rails which go over the 
yard have the same gauge as the big railway line. On thesa 
yails small wagons are run, which convey the sleepers to and 
from the impregnating cylinder. The sleepers are laid upon 
frames which rest upon the wagons. The longer side pieces 
of thoso frames are made of wood, and the crosspieces at both 
ends aro heavy pieces of bronze. The frames have also rollers of 
bronze, by means of which they can be rolled from the wagon 
on Which they rest into the impregnation cylinder. There aro no 
arms attached to the frames for holding the sleepers, but the 
latter are held to the frames by means of ropes. The men have 
acquired practice in piling the sleepers with the outline which 
suits the cylinder, There is only one cylinder. Itis 6 feet in 
diameter, and takes up three lengths of sleepers. It is made of 
copper of # inch thickness, and iron rings are ecrewed over it of 
UW” by 4” section, one occurring at every two feet length. 
There are six bronze frames, so that while three are used in the 
boiler with the sleepers upon them, the other three are employed 
in disposing of finished sleepers and collecting fresh ones, The 
lid is likewise of copper, screwed to the cylinder in the usual 
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manner. Tallow and hemp are the aubstanzes used for tighten- 
ing. The bolts, by means of which the lid is held to the 
cylindor, aro struck through holes in the projecting vim of the 
eylinder, so that they do not require removing altogether when 
the lid is taken off, but the screws have merely to be loosened 
a little, and then the bolts can be turned with their bent ends 
outwards, in which position they are no more in the way. Two 
large water glasses, one higher up, one lower down, are attached 
to the cylinder, so that the height to which the fluid las risen 
can be observed conveniently. A transportable engine and 
boiler works the whole. There is a separate air pump and 
a separate compressing pump. The pumps must all be in first 
rate order, because, during the working season, they have to go 
with little interruption day and night. It is astonishing that 
they are making not less than 12 repetitions of the process in 
24 hours, and not only do they extract the air and compress the 
finid to six atmospheres’ pressure, but they steam the sleepers 
also, The process is thus repeated six times as often with this 
one cylinder than it is with the single cylinder at Hanover. 
The increased number of charges compensates fully for the high 
price of the copper cylinder. The sulphate of copper solution is 
prepared and kept in round wooden vats. Five sleepers are 
weighed before and after each operation, and a control is kept up 
thereby. When the sleepers are found to take up a groater 
average quantity of solution, the strength of the solution is 
lessened, and vice verad, so that the quantity of sulphate of 
copper in each sleeper should be as much as possible a constant 
one, The overseer, a Hungarian, does this quite mechanically. 
Inspector Hichinger, at Vienna, told me that while natural beech 
eleapers last scarcely throe years, the impregnated ones with the 
above process last as long as oak sleepers, He belongs to the 
K. K. Siidbahn Gesellschaft, head-quarters, Vienna, and kindly 
offered to give any farther information which may be desired. 
At Brannenburg, in Bavaria, betwoen Ionsbruck and Rosen- 
heim, I saw the sawmills of Messrs. Heinbeis & Co. They had 
tanks there which had formerly been used for kyanizing 
P. sylvestris railway sleepers. There was also a store of beech 
sleepers at the works which had been impregnated necording to 
vil 
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Boucherie’s process. Ido not know if the method had been 
applied successfully. The sleepers had beon lying there eight 
Yeara, and different kinds of fungi were growing upon them, 
The line of railway which passes Biannenberg uses kyanized 
P, sylvestris and larch sleepers, When I mot Mr, Heinbeis 
afterwards at Munich, he spoke to me about the difficulties 
which are encountered with the Boucherie process. Branch- 
roots and mechanical injuries eause interruptions of the impreg- 
nation. The flow of the impregnating liquid ceases throughout 
all those longitudinal sap vessels which lie in the direction 
beyond. Branch-roots form obstacles, through and round which 
the sap flows with difficulty, and in the case of mechanical 
injuries the sap exudes, and it is difficult by stuffing the holes 
to make it re-enter the interrupted sap vessels. The imperfect 
impregnation of a part of a log is likely to render the whole 
impregnation useless, 

At Kivehsecon, between Munich and Rosenheim, isa large 
impreguation work, belonging to the Bavarian State Railways, 
I visited this work. There is a very large store of sleepers of 
AP. sylvestris and P. picea deliberately mixed. ‘Two mvthods of 
impregnation are in use—kyanizing and the pneumatic process, 
For the kyanizing process a shed of 200 feet length and 40 feot 
breadth was erected. Along both sides are the wooden tanks, 
and in the middle line runs a railway. This railway has the 
Bame giuge as the big line, and a network of the same gauge 
covers the yard for collecting and storing the sleepers. The 
‘bottom of the railway waggons was at a level with the middle 
depth of the tanks. During the time of my visit some tanks 
were empty, some filled with sleepers without the liquid, and in 
‘some the sleepers were covered with the liquid. They were 
kept down by means of crosspieces. The overseer denied that 
the operntion was very dangerous, A death of a workman, 
which had lately occurred, had been falsely attributed to the 
poison. He says the men enjoyed very much the praventives 
which ‘were formerly issued to them in the shape of sugar 
nod eggs. On some of the kyanized sleepers I sawn few 
small sponges growing. The pneumatic apparatus consists of 
one cylinder, of sufficient length to charge it with four frame 
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waggons of sleepers, A epecial engine works the pumps by 
preference to their being connected with a sawmill engine, which 
is algo on the premises. The frame waggons run direct upon 
rails of a natrow gauge, These raile are extended over the 
yard to a short distance, When sleepers are to be shifted to or 
from greater distances, they are reloaded from the small frame 
waggons on the narrow gange to the big waggons on the broad * 
gange. Hitherto the impregnating material had been tar oil, 
but a few days before my visit a change had been made, chloride 
of zine being now used, No alteration in the apparatus was 
necessary for this purpose. Only a change in the manipulation 
took place, in so far as the former process of drying the sleepers 
artificially was given up, and the plan of steaming was adopted. 
Formerly the drying took place in a stove immediately opposite 
the cylinder. The sleepers were placed into the stove on the 
frame waggon, and could be pushed at once from the stove into 
the cylinder. The stove was heated by means of steam pipes. 
The pressure with which the solution of chloride of zine is forced 
into the cylinder is 112tbs, per square inch. Whilst Iwas there 
it rose once to 140tbs., but this was by accident, The strength 
of the solution is the eame as at Hanover. They will charge 
the cylinder twice a day now ; whilst formorly, with tar oil, and 
when they had not to steam the sleepers, they charged three 
times a day. 

Not less than three methods have thus been in use at this one 
place. Beyond doubt, none of these methods has yet entirely 
superseded the others. Whilst zinc was here used instead of 
tar oi], I heard at the same time of tar oil having been used 
mew al another place in Bavaria, It must be allowed that the 
fluctuations in the prices of the impregnating material have at 
least ng much to do with those changes as the difference of 
opinion regarding their efReacy. 

I inguired about Boucherio’s process, and was told that the 
Bavarian Ostbahn, which formerly made use of it, had now 
given it up. The works had been uear the Ost Bahnhof, When 
I went to the railway station, near Munich, T could not obtain 
any information regarding the remaining plant from Boucherie’s 
process. I found, however, that soaking of gleepera in subli- 
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mate was enrtied out close to the station by 4 private firm. This 
firm supplied mixed P. sylvestris and P. picea sleepers to the Stute 
railways of Warttemberg, and kyanized them according to the 
contract, The tanks wero ns usual of wood, with waxed joints, 
They had primitive arrangements for preparing the solution, 
A small boiler was there for heating the water with, and wooden 
buckets for mixing the powder with the hot water, The work- 
man in charge, who did all this work, seemed not to have 
suffered from the poison, He showed me that his teeth were 
slightly affected. He was so careless that, when taking a 
sample of liquor out of the tank in which the sleepers were 
being soaked, he dipped the whole hand into the fluid, and did 
not wash afterwards, He showed me how he tested the fluid 
by means of a graduated tube and a solution of iodide of potas- 
sium, He added so much of the iodide that a precipitate was 
not only formed but just redissolved. ‘This plan is very simple 
and a good substitute for the specific gravity test. He also 
assured me that the solution of sublimate becomes wenker through 
the immersion of the wood. This faet would indicate a real 
absorbing power and affinity of the wood to the sublimate itself, 
nota taking up of the fluid only. 

At Strassburg, I went to see M. Bemmelmanns, Betricbs- 
Inspector of the Imperial railways of Elsass-Lothringen. Ha 
told me that, for the Imperial railways in Elsass-Lothringen, 
they impregnate sleepers with tar oil by the pneumatic process, 
Mr, André, who is mentioned in Hensinger’s book as a timber 
merchant and impregnator of timber, died in 1874, He used 
at one time to impregnate timber according to Boucherie’s 
method, but the work was discontinued. Aa far as Mr. Bem- 
melmanns knew, the French Yailways have also discontinned 
Boucherie’s process, and have introduced in its place the pneu 
matie process with sulphate of copper. They have a custom of 
adding to ench charge one sleeper of double length, ‘Thig 
sleeper is afterwards sawn in two, and thus an opportunity 
afforded for examining it. The principal obstacle in the way 
of Boucherie’s method is, in Mr, Bemmelmanns’ opinion, the 
necessity of impregnating the beams all in a fresh state, 

At the railway station of Biberach Zell, in Baden, on the 


tortie 
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Baden Black Forest Railway, are impregnation works, which 
belong to Mr, J. Oesterreicher, of Deutz-on-the-Rhine. 

Telograph posts of Pinus abies and Pinus picea, 30 feet long, 
aro here impregnated, according to Boucherie’s process, with 
a solution of copper vitriol of one per cent, strength. 

When I was present the number of logs which were being 
operated upon was about 400. They were lying parallel in 
long rows, the thick ends were raised a few feet higher than the 
thin top ends. The impregnation takes placo at the thick ends. 
Along these tho pipes are conveyed which contain the copper 
solution. A kind of trough is also attached, by which wasted 
solution is cullected. At each stem a small india-rubber feed- 
ing pipe is attached to the horizontal pipe. The box at the 
face of the stem is formed in the following way. A hemp 
ropering is laid upon the flat sawn faco close to the periphery, 
and upon this a round plate of hard wood. Outside of this 
plate comes a crosspiece of hard wood, which projects on both 
sidea boyond the plate. Two screw bolts are passed through 
the crosspicce close to the ends. These bolts are two fect long. 
Their sharpened ends avo bent at a right angle, and forced into 
the stem: A hold being thus obtained, the crosspieca may be 
approached to the face of the stem by turning the nuts, which 
are fitted to the screw bolts at the outer side of the crosspiece. 
By approaching the crosspiece to the face of the stem the plate 
is also pressed in the same direction, and the ropering is caused 
to form a tight enclosure betweon the face of the stem and the 
plate. The above-mentioned india-rubber feeding pipe leads 
tho impregnating liquid through an opening of tho plate into 
the enclosure. When the pressure is exerted from the reser 
yoirs, which stand 20 to 85 fect higher, the liquid commonces 
to enter the wood, whilst sap issues at the thin end. It was a 
matter of special interest for me to observe at what rate the sap 
issued at the thin end. It is well known that the speed with 
which the sap is expelled depends upon the kind and the growth 
of the tree, and varies very much. 1 found that the sap issn- 
ed at the rate of from one drop in every two seconds to one 
drop in every half second. The complete impregnation may 
last from fonr to ten days. Much fluid was lost at the thick 
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end of the stems, but it was collected again ag already men- 
tioned. Some trees lost also fluid at various points of the stem 
where the bark was injured. The amount of fluid thus lost was 
with some trees equal to the amount which dropped from the thin 
ends. The thin ends of the trees were at the fresh cut covered 
by a layer of resin, which muat have issued slowly with the eap. 
Tho fluid passes through the sap wood only, and not throngh the 
heart wood. Through the kindness of Mr. Ocsterreicher, T am 
eunbled to submit samples, They are six discs sawn from the 
thick end, the middle, and the thin end of an impregnated and 
unimpregnated log. Mr. Oesterreicher produced a red colour 
on theanrfaca of the imprognated samples by bringing forrocy~ 
anide of potash into contact with the sulphate of copper in the 
wood, Whilst a considerable portion of the disc from the thick 
ends remains unimpregnated, the dise from the thin end is 
impregnated to the centre. I tasted the fluid which drop- 
ped from the thin ends of the stems. Whilst in some casos 
the fluid was quite tasteless, it was in others strongly charged 
with sulphate of copper. Always it was remarkably clear, 
The fluid which issued from the thin ends of the stems was all 
permitted to run to waste. When the stems were sufficiently. 
impregnated they were taken off. A dischas to be sawn off 
at the thick end because the fuca becomes soiled by the solution, 
After this the bark has to be peeled off. Mr. Oosterreicher 
tells me that the German Imperial Telegraph Administration in 
Berlin has adopted this process, and that the telegraph admi- 
nistration in Paris is in possession of Boucherie’s patent. 


2. Résume of the General Results, 

In the ycar 1868 a conference was held of Engineers of the 
German railways, The impregnation’ of sleepers was one of 
the anbjects discussed at this conference, Not less than forty 
railway administrations laid before the conference the results 
of their experienca with impregnated and unimpregnated 
sleepers. 

It is from these communications that the late writers on the 
subject in Germany havo derived most material. Heusinger’s 
“Handbuch fur specielle Hisenbabnkunde” contains a long 
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chapter on impregnation, with tabular statements based upon 
the communications of the conference of 1868, Inthe tabular 
statement ahont the duration of sleepers tha different mathoda 
of imprognation are all classed together, so that only a general 
comparison between natural and impregnated sleepers is poa- 
sible. 

In order to ascertain the relative value of different processes 
and substances, it is necessary to give the result of each 
separately. For this purpose I have compiled from the original 
roporte a now tabular statement, which shows the offect of 
different substances and methods upon four kinds of wood. I 
have also added the strength of the solutions, de., and the very 
approximative cost of the materials and the processes, 

The correctness of many reports about the duration of sleep- 
ers has been doubted. The observations have to last for many 
years, and are rarely completed by the sume engineer. Farther, 
a great many circumstances which have nothing to do with the 
impregnation can tend to prodnee quite contrary results. Such 
difficulties will always exist in a more or less degree, and on 
their account we must not undervalue the reporta of the con- 
ference of 1868. They ara the result of inquiries on the 
largest possibie seale carried on by the most competent persons, 
The reports are printed in full in the Supplement III. to the 
“Organ fur dio Fortschritte des Hisenbahnwosens,” 1869, I 
have obtained this volume at Vienna, and despatch it with the 
other books and samples. 

In compiling the new tabular statement I have not been 
exclusively guided by the reports of the conference of 1868; but I 
have alao pnid regard to such othor information as I could with 
certainty rely upon; for instance, the excellent Braunschweig 
‘experiments. I have left out the process of mere soaking with 
sulphate of copper and chloride of zinc, The results are so 
far encouraging, but inferior to those obtained with more per- 
fect methods of impregnation. To ascertain the preserving 
power of the different substances it ia best to select only those 
experiments in which the impregnation is complete. In itself 
soaking is not to be condemned. If it is only continued long 
enough, the impregnation must be just as perfect as with the 
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pneumatic method. With the increased duration of the soaking 
the amount of plant may, however, become so great that the 
pneumatic method will be far the cheaper in the end, supposing, 
of course, that the number of sleepers will be sufficient to 
occupy the pneumatic apparatus fully. 

When sublimate is the substance, soaking is considered as 
a sufficiently complete manipulation, because the sublimate 
acts in small quantities which ean readily be absorbed, I have 
included the results of Boucherie’s process in the statement, 
They happen to be less favourable than the pneumatic processes 
and kyanizing, but the number of examples was small, Bou- 
cherio’s process is more in favour for telegraph rods than for 
railway sleepers, The necessity of impregnating the timber 
in a fresh state must interfere in many cases with the supply 
of large quantities. The pneumatic process with sulphate of 
copper is, for this reason, more applicable than Boucherie’a, 
whenever the number of sleopers is large enough to compen- 
sate for the high price of the copper cylinder, 

The most important processes at present in favour for railway 
sleepers on the Continent are, thus, the pneumatic processes 
with tar oil, chloride of sinc, and sulphate of copper, and the 
kyanizing process, Boucherie’s process being more used for 
telegraph rods than for sleepers. Of the above four processes, 
the one with tar oil is the very best, the other three are pretty 
equal to each other and slightly inferior to the first. The 
choice between the four methods depends to a great extent upon 
the fluctuations in the price of the impregnating material. 

The pneumatic process with chloride of zine recommends 
itself most for an experiment with hitherto untried kinds of 
timber in a foreign climate. I would, however, be very anxious 
also to see another substance tried on a comparatively smaller 
scale, namely, the sulphate of zinc, I am of the opinion that 
this salt may have advantages over both the sulphate of copper 
and the chloride of zinc, I have found that it is uot, as 1 for- 
merly aupposed, dearer than chloride of zinc, but it is at 
present cheaper. Sulphate of zinc would be very well suited 
for transport. The chloride of zinc, which is usually obtained 
in solution, might aleo be solidified by evaporation, but still it 
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remains a highly hygroscopic, and therefore somowhat incon- 
venient, substauce, I have not been able to obtain the result 
of any experiments with sulphate of zinc. I only found it 
mentioned ouce as applied jointly with sulphate of iron for 
soaking sleepers. 

It remains to draw attention to the tabular statement now 
following, which embodies the result of the whole inquiry, 
Statement of the Comparative Result, Cost, §c., of various Methods 

of Impregnation, according to the Reports in 1868 by the 

German (including Austrian) Railways and according to other 

information obtained in Germany in November 1876 by Dr. 

H. Wanrn. 
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Price of the materia, { Pinon 4e.24.] Ye, 84, } 


3. Answers to the Questions which Dr. Brandis put to me. 
The foregoing contains alrcady the answer to tho questions 
which Dr, Brandiy, the Inspector-General of Forests, East 
India, has put to me respecting tbe impregnation of sleepers on 
the Continent, I would say as follows :— 
lst Question—What is the result of the experiments up 
El 


R24 REPORT ON THE IMPREGNATION OF TIMBER. 


to date with regard to chloride of ziuc; aud are the apparatus 
used for that substance the same as those employed for cre- 
osote? (Braunschweig and Hanover.) 

Answer.—The result of the pneumatic process with chloride 
of zine is almost eqnal to that of the pneumatic creosoting, the 
duration of the oak, beech, and Pinus sylvestris sleepers being 
protracted from respectively 13, 3, and 7 years to 19, 15, and 
17 years, The apparatus used for the pneumatic process with 
chloride of zinc are the same as those used for creosoting, so 
much so that a change from the one material to the other can 
be effected without alteration of the apparatus, 

2nd Question.—Is corrosive sublimate still used, and how ia 
it employed ? Strength of solution, temperature, immersion, 
or how ? What has been the result of the process on different 
kinds of timber? 

Answer.—Yes, it is still used. It is applied by soaking the 
sleepers up to a fortnight in a solution of 0-66 per cent. of 
sublimate. I have not seen arrangements for warming the 
solution. The following kinds of timber,—oak, beech, Pinus 
sylvestris, and Pinus picea, with a natural durability of respect- 
ively 18, 8, 7, and 4 years, have attained a durability of 15, 
14, 15 and 14 years, 

8rd Question.—Sulphate of copper is used in Austria under 
Boucherie’s process. What is the experience regarding dura- 
bility of sleepers thus impregnated ? 

Answer.—This method appears at present little in use for 
sleepers. I only met with one experiment in Bavaria, where 
beech sleepers had been impregnated. The method is, however, 
greatly in favour for telegraph poste. 

The few records which I obtained about the durability of 
sleepers impregnated under this process are not quite so favour- 
able ag those of other processes. Beech and Pinus sylvestris 
sleepers had their durability extended from 8 and 7 years res- 
pectively to 8 and 14 years, 

4th Question.—Sulphate of copper is used under the pueu- 
matic process in the Lombardy (Alte-Italia) railways. What 
is the experience regarding durability of sleepers, and what 
apparatua is used ? 
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Answer.—I have seen the process at Salloch, near Laibach, 
in Krain, in Austria. The engineer of the K. K. Stidbahn, 
at Vienna, told me that Salloch used to supply the Alta-Ttalia 
railway with impregnated sleepers, The durability of beech 
and Pinus sylvestris sleepers is raised by this process according 
to the above statement from respectively 3 and 7 years to 12 
and 16 years. Mr, Eichinger, the engineer of the K. K. Stid- 
bahn, says that, according to his experience, beech sleepers, 
which are impregnated at Salloch, last as long as oak sleepers, 
whilst they would deteriorate in three years if left in their 
natural state, The apparatus is the same as the one ased for 
pneumatic impregnation with other substances, except that 
the impregnating cylinder is of copper instead of iron, though 
strengthened by iron rings, Iron is also avoided in the con- 
struction of the pumps for the copper solution, and of the 
frame waggona. The latter are built of wood and bronze only. 
The tubes which convey the fluid are of copper. The high 
price of the copper cylinder is amply compensated by the rapid- 
ity of the process. 


H. Wartn, 
Collector, Inland Customs, Punjab Mines Div., 
on furlough. 


The management of the Water System in the Department of 
the Aude, by W. Bonssean, originally published in the 
‘Atlna Metcorologiqne de V Ohserbatoire de Paris,’ 
traustated feom the ‘Redue des Gaur et Gorcis,” Huy 
1877, 

While engaged in drawing up a careful statistical account 
of the effect of the great inundations which caueed such dis- 
asters in the south of France in June 1875, I was led to make 
an enquiry into, their origin and causes. As I have been long 
attached to the Department of the Aude, I have been nble 
to make use, not only of the information I obtained at the 
time, but also of what I have accumulated daring many 
years, and of the official documents relating to the losses 
sustained by the inhabitants of the Department. The principles 
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upon which I have based the present article are those which 
were used by M. Belgrand in his great work on the Seine, 
and I have completed them by an exact statistical account 
of the area under enltivation, waste or forest in the basin of 
the Aude. » 

I have very carefully classified the geological formation as 
permeable and impermeable. As the geological map of the 
departinent is not yet published, there was considerable difficulty 
in doing thia correctly ; but my own map, prepared during 
15 years of continual travel over the department, seems to me 
amply sufficient for a generat classification, and especially for 
tho separation of the different formations into permeable and 
impermeable. When the varied elements’ at my disposal, and 
the special observations I had made in nnferous valleys, after 
the great rains of June 21st to 28rd, 1875, had been properly 
arranged, J was able to give the following general results: The 
Ando is neither a big river nor yet a stream; it can only be 
callod a torront. It rises at an clevation of 2,130 métres (6,988 
feet), and its length is only 227 kilométres (141 miles}, so 
that its average fall is only 938 millimétres in 100 métres (L 
in 106‘5 feet), But this average slope represents nothing, and 
is in reality the rock on which so many persons with theories 
on the subject of inundations have split. 

The basin of a river which tales its source in lofty mountains 
comprisos two distinct regions; jirst, the catchment basin which 
is within ihe mountains and with a considerable average slopa; 
and, secondly, the basin of outflow which is chiefly on low land 
and with very slight difference of lovel. In the case of the 
Aude this distinction is fully justified: its monntain region, 
however, comprises several zones in which the soil and the 
fall of the river vary considerably. Thus in the high mountain 
section from tho source of the river in the E, Pyrenees to 
Quillan the distance traversed by the river is 80 kilométres 
(50 miles) and the fall 1,850 métres (6,070 feet), or an average 
of 23 millimétres in the métre (1 in 43). The middle sec- 
tion, part hill and part lovel ground, lies between Quillan and 
Carcassonne, the distance is 54 kilométres (334 miles), and 
tho average fall 3 millimétres in the mitre (1 in 333). From 
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Carcassonne to the sea, the true zone of inundation, the 
distance is 93 kilométres (69 miles), and the average fall 1 milli- 
meétre in the métre (£ in 1,000); but in epite of this very 
slight change of level, the Aude at Carcassonne in seasons of 
inundation when the water rises 4-6 métres (13 to 19 feat) 
has often a velocity of 18 kilomdtres (11 miles) per hour. 

During its course, numerous affluents pour their waters into 
the Aude ; like it, they nearly all have their own basins of 
catchment and outflow ; and all protective measures which may 
be undertaken with a view to regularize the flow of water in the 
principal stream, must necessarily be applied to the whole water 
system, if any good result is to be produced. 

The total area of the Aude basin consists of 460,864 
hectares, of which only part are in the department of that 
name, the rest being divided ns follows: Herault, 18,000, 
Ariége 14,000, and the E, Pyrenees 22,500 hectares. Tho 
whole area of the departments of the Aude consists of 405,364 
hectares, of which, us wo have seen, the Aude basin only forina 
a part; the remainder lies partly in those of ihe Garonne Tarn 
and Gly, and partly in the country watered by small streams 
which flow either divectly into the sea or into the salt lakes 
which border its shores. 

The distribution of land in the basin of the Aude may be set 
down as— 

Hectare, 
1,—Cultivated land, including vineyards, 
gardens, towns and villages, roads, 
lnkes and streams fie wee 260,311 

2.—Unceulturable land ~ 189,358 

8,—Forests and shrubby growth « 64,557 

4,—Grass lands more or less irrigable ... 6,144 


460,370 


Thus it will be seen that most of the area consists of land 
which is impermeable or incapable of absorbing a heavy rainfall, 
when such 4 rainfall occurs ; all that falls on land of the first two 
categories is drawn off in water courses (thalwy) with the 
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greatest rapidity, and this rapidity is further incrensed to the 
greatest possible extent by opening on every hand ditches 
eapable of carrying off at once the rainwater which falls on 
the fields and vineyards; there consequently only remains 
about 60,000 hectares of wooded and meadow land, on 
which infiltration can slowly take place, and contribute to 
diminish the intensity of floods. Now the influence which the 
growth onsuch land exerts is so much less from ite being 
already established on permeable soil, and it is consequently so 
necessary in order to increase the amount of water which can 
be absorbed, to create an absorbing surface in places where it 
does not already exist; and this can only be done by artifici- 
ally reclaiming for forest or pasture the unculturable land— 
Jand which evory day is losing more and more of its elements 
of fertility and becoming sterile and resistant to the infiltra- 
tion of rain water. 

When we consider that most of the unculturable land in the 
mountain zone lies on slopes often exceedingly steep, tho cause 
of the overflow of water is ensily determined. On these slopes 
water runs, ot rather rolls, down with violence, carrying with 
it always stones and mineral matter of all sizes and desorip- 
tion, and the case is stilt further aggravated by the impor- 
meable nature of the soil. In fact; on the whole area of 
460,000 hectares, we can only count 16,000 as wholly or in 
part permeable; tho rest is composed of different variotics of 
rocks, such as granite, Devonian schists, and limestone beee- 
cia and limestone supposed to be carboniferous, Garonne 
marla, limestone and conglomerates, nummerletic marls and 
limestone and Circassian conglomeraté marls, clay slates and 
sandstones—all of them incapable of easy penetration by water. 
Of the different formations here enumerated those which are 
poorest, most denuded, and most deeply ravined are the layers 
of marl and clay, and it is precisely these layers which are the 
most dangerous, because in thom no cultivation is capable of 
produeing a spongy layer suitable for retaining a portion of the 
surface water. 

On the 21st June 1875, after an almost uninterrupted drought 
of 51 days, the basin of the Aude was visited by heavy 
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yains from the west. These rains began at 12-45 on the Slat, 
and did not cease till 4-15 on the evening of the 2rd instant, 
thus having fallen for 52 hours almost consecutively. 

The details of the rainfall were speedily sent from the 25 
stations of measurement, and from these details it appeared that 
the groatest fall occurred at Arques, in the village of Corbiéres, 
in the valley of the Rialsesse, in the centre of the Garonne 
marls and conglomerates, where 240°5 M. M. (94 in.) fell. The 
lowest rainfall was at Narbonne, whence only 56:5 M. M. (24in.) 
were reported. Between these extremes, and choosing stationa 
almost equidistant and distributed regularly over the basin, I 
have deduced an approximate average of 150 M. M. (nearly 6 
in.) for the whole basin of the Aude. If, therefore, we consider 
150 M. M. to have fallen uniformly over the whole area, we 
find that the total volume of the sheet of water which fell 
daring the 52 hours in the basin of the Aude amounted 
to 691 millions of cubic metres which flowed off very quickly, 
as much in consequence of the steep slope of the land as 
of the denuded and impermeable nature of the soil. The 
whole of it, however, did not pass Carcassonne, since between 
that town and the sea the Aude receives numerous affinents ; 
but, at any rate, a large portion did pass that town, since, 
when the inundation was at its highest, wiz. 5-40 metres, 
at1lo’clock on the morning of the 28rd the velocity of 
the river being 18 kilometres per hour, the volume of water 
which passed amounted to 3,375 cubic metres per second. The 
maximum was only kept up for 40 minutes, during which time 
8,100,000 cubic metres of heavy turgid water passed, carrying 
with it not only mud and sand, but gravel and even boulders. 

I caloulated from hourly observations that, during the 28rd. 
June, from 5 in the morning to 8 at night, 150 millions of cubie 
inetres passed in this manner ; and the previous day 80 millions 
had passed, so that out of 340 millions of cubic metres of water 
which had fallen in the basin of the Ande above Uarcassonne, 
270 millions had been brought down in two days and had 
eaused an inundation; while of the remaining 70 millions, 
part had flowed off after the 23rd as the water subsided, ond 
part had been absorbed by the soil which had been on the 21st 
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exceptionally dried up. But the quantily thus absorbed was 
very small, and 25 to 30 millions of cubic metres were sufficient 
to saturate the impermeable lands, and this must have taken 
place during the first day of rain. The remainder, which 
could neither penetrate the soil nor remain by itself on slipping 
slopes, must have found its way quickly into the mountain 
streams ; and, ne ail these streams were acting at the same time, 
and as the Aude has so many affluents, the result was that 
everywhere the rivers overflowed, and inundations were pro- 
duced, which caused serious damage to the extent of at least 
8,409,000 francs, 

‘These catastrophes are so often renewed that urgent measures 
must be taken todiminish their effects, The June floods were fol- 
lowed by others in September—floods which, though not absolntely 
80 great, wore more disastrous, since they destroyed vine crops 
to the extent of 8,000,000 francs, They were preceded in 
August 1872 by an inundation which caused a loss of 
2,000,000 francs to the proprietors of land bordering on the siver ; 
and by another in September 1874, the damage done by which 
amounted to 2,260,000 francs, 

The department has thus, since 1872 only, lost 15,669,000 — 
francs alone in consequence of four different floods. 

‘The only method of counteracting this scourge of the country 
is tho reboisement of the 140,000 hectares of uncultivated land 
situated on impermeablo formations, and the construction of 
dams, weirs and other works of consolidation. 

These reboisemente should, whenever possible, be only made 
with persistent-leaved conifers or evergreen oaks, because these 
species, always provided with leaves, arrest the flow of tha 
rain water during the whole year, facilitate its partial evapor- 
ation before reaching the ground, and cover the soil with a thick 
layer of humus, capable, in consequence of its exceedingly per- 
meable surface, of retaining a very large proportion of the rain 
which falls on it. 

In fact, from the experimonts which I havo been making 
during the last 3 years, the result has been that, under the cover 
of evergreen oaks, only slightly more than half the rain which 
falls upon the leaves ever reaches the ground, and this is proved 
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hy the comparison of my rain guages, which, during 1875, 
gave the following results :— 


Outside the forest, Insite the forest. 
Millimetres in, | Millimet 


In Winter... 179°3 Equal to 7:06 55-1 Equal to 217 
» Spring... 1627 ” 6-40 Bard a” 3:32 
» Summer .., 3083  ,, 1194 1698, 668 
» Autumn 323-1 yn 19-72 1631 a 638 
Yearly Total... 9684 4, BE12 4714, 1855 


—— — == — 


During the grent raing of the 2lat to 24th Juno the results 
were much less conclusive; outside the forest 162°2 M. M. were 
collected, while inside only 108 M. M. wero registered, The 
change of proportion is, however, easily explained, since the 
rain on those days fell continuously, and the leaves, once satu~ 
rated, no longer broke the fall of the drops of rain. Besides, 
the ntmosphore itself’ was then saturated to the highest point, 
and evaporation less active in consequence of the low tem- 
perature. Nevertheless, in spite of these unfavorable conditions, 
the evergreen forest vegetation prevented 35 per cent, of the 
rain from reaching the ground, and these 35 per cent., having 
thus been completely lost, was pravented from contribnting to 
sivell the mass of water which formed the inundation. 

The deductions which can be made from these calenlations 
are, that, liad the reboisement of the 140,000 hectares of un- 
culturable land in the basin of the Aude been made, the heavy 
yainfall of June 1875 would have been reduced from 150 M, 
M. to 954, the volume of water bronght down would have been 
decreased from 631 to 410 millions of cubic metres, the food 
Jevel would have fullen from 5:4 M. to 3:6 metres, and no dis- 
astrous inundation would have taken place. 

The expenditure necessary for these works would amount to 
16,000,000 francs, which, independently of their good invest. 
ment as 4 preventive measure, would yicld in time a consider- 
able revenne, while all the other means of protection against 
floods are not only unproductive, but also threaten a dreadful 
catastrophe should the dykes or dams happen to break as they 
did in so many places in 1875. 

ri 
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Hist of Wild Plants and Wegetables used as Food by People 

in Famine Times, 

From Surgeon-Major J. SHorrt, M.D., Inspector of Vaeeina- 
tion, Madras Presidency, to the Sanitary Commissioner of 
Madras, dated 8rd May 1877, No. 263. 

T have the honor to submit a list of most of the wild plants, 
their roots, leaves, fruits or sceds that are eaten by the poor 
daving seasons of drought and famine. I give both the 
Scientific, Tamil and Telugu names in the list, believing that 
it may prove of interest just now, . 

2, Teommenced tho collection first during a visit to Ganjam 
in 1870, and have to thank G. HL. Ellis, Esq. and J. G, 
Thompson, Esq., the then Collector and Judge of that district, 
who kindly, at my request, procured for me several specimens 
for identification. Since that I have been adding to the 
number, and during a tonr to the Bellary, Kurnool, and 
Cuddapah districts in December 1876, at the onset of the 
present famine, and in tho North-Areot and Salem districts 
during 1877, I collected further information. 

3, The list is alphabetically arranged; many of the leaves 
and young shoots of those used as greens are much more 
frequently used as Calavay Keeray or mixed greens. This ia 
a favorite mode of nsing thom at all seasons, and they aro 
in great repute even among well-to-do people, Women collect 
the wild greens both as an amusement and occupation, adding 
at the same timo an additional dish to the family meal. Many 
Buropean and East Indian families are partial to them, aa they 
are said to bo healthy and to have a slight lnxative action on 
the bowels; and they will frequently send their female servants 
ont to coliect them. 

4. The tender pith and Jeaf-bud of the Hedge Aloe is only 
eaten by the poor from great pressuro of hunger, as it ia 
unwholesome and causes dysentery and diarrhoen. 

5. Some of the Arum tribe that are used on these occasions 
are not only unwholesome but poisonons; to avoid their dele- 
terious effects they are repentedly boiled ere eating. The 
various fruits ave eaten ripe as they come into season. The 
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Buuian, Peepul, and Country Fig furnish food not only to 
the poor poople but to cattle also. The kernel of the mango 
and the tamarind stone are converted into meal and cooked 
into porridge, or baked into cakes, but as they contain a large 
proportion of tannin, they are not healthy, and ave only resort~ 
ed to during seasons of scarcity. The bamboo seed furnishes 
a kind of rice, which is generally collected by the poor during 
the season atall times to keep them in food. In most jungles 
there is always a succession of bamboo in seed every year. 
The frnit of the prickly-pear is eaten ripe; sometimes tho 
green fruits are boiled. ‘The tender leaves would furnish good 
vegetable for curry, but is not often resorted to as the prickly- 
pear possesses sub-acid or anti-scorbutie properties ; it is very 
beneficial to tho health both of man and beast. To Mr. H. 8. 
Thomas, the Collector of Tanjore, the credit is due of first 
suggesting and subsequently demonstrating practically its 
value as cattle fodder by feeding his own eattle on it and 
exhibiting tho same in publie, thus proving its utility, and it has 
been introduced to public notice by Messrs. Harvey aud Sibapa- 
thy, of Bellary, since. It has not met with general acceptance in 

consequence of the trouble and difficulty of 
onaia ta inricty of freeing the loaves of their sharp spines, 
many yoare ago by the but there isa apineless variety— Opuntia 


Ive De, Tames Anilerson 


to feed the enchinenl ine delenii, or Nopaul with red fowers— 
avet. Dr. Anderson usod eka: ; 
to supply Her Majesty's which is met with about Madras, I 
ships-of-war in the Madeas i i Ec 

ith the green remember secing lots of it growing about 
in thas days : id tpt 
wns ONS the village of Karanguli, in the District 
srbutig, after being boil- i 
aie an ordinary'gren Of Chingleput, some years ago. It 


vegelabie, 


wir, would be worth while introducing this 

Cactus into the several districts to form 
cattle fodder, not only during seasons of seurcity, but at all 
other times. 

The Guasuma tomentosa, ov Bastard Cedar, was introduced 
into Southern India from South America very many years 
ago, to be cultivated for supplying cattle with fodder ; they 
ave met withabout Madras. ‘The woody seeds are sweet from 
containing sugar, and they are eaten by the poor during 
soasons of scarcity, but cattle aro partial to both leaves and 
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fruits. This treo also yields good fibre, and its extensive 
cultivation into the several districts is well worthy of atten- 
tion with a view to supply fodder for eatile during seasons of 
searcity. Tho Bassia, of which there are two varieties, from the 
fleshy corolla of which most of the semi-wild tribes distil 
their arrack, the flowers being sweet-tasted are eaten raw, 
boiled or roasted, and the ripe fruits during the season. The 
kernels fornish a coarse oil, ‘whieh is used as food. The 
palmyra tree is too well known for the various useful products 
it furnishes. The fusiform root of the germinating stone is 
boiled and sold in the bazaars during the season as the palmyra 
tubera or Pannei Kulungu. This is also converlad into meal, 
and the stones of the fruit are earefully collected and put 
down to germinato for the purpose of sceuring the roots. 

Twill not extend these remarks further as the parts used 
and the mode in which they are prepared aro given opposite 
each plant. 

Note.—Binee this letter was written I have been to the 
North Arcot District on a tour of inspection, and at the 
village of Poloor in that district saw several Inrgo clumps of 
the Nopaul or Nonspinons Cactus growing in a tope. The 
Tahsildar being absent, T sent for the Sheristadar or Sub-Mogis- 
trate, and pointed out the Nopaul to him. T bronght with 
me several specimens of the young plant; and, on receiving a 
noto from Mr, Fernandez of the Government Olfico on the 
subject, Isent these plants to him to present to tho Chief 
Secretary to Government. 

At Vellore near the toll-gate, leading towards the Central 
Jail, T also saw soveral young plants of thy Nopaul growing 
in a hedge with the common spinous cactus, 

In Madras there is a fine specimen of the Nopaul to be 
seen in 2 House No, 31, on the High Road, Royapooram, and 
another in the compound of Trinity Chapel, Jolin Pareira’s ; 
both these plants were with flower and fruit when seen by me 
about two months ago. 
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t o Planta, the various parts of which are used aa Food 


by the Poor, during seasons of Distress, to appease the cravings 


of Hunger. 


Bofentiflo Namos. 


‘Tamil Names, 


Telugu Names. 


Rewanxa, 


1, Acalypha Indica 


% Achyranthes es 
peru, 
Be Arua lonaia 


4. Agati grandiflora 


3, Awchynomens 
peru. i 
6, Aloe vulgaris... 


7. Altenanthera ses. 
sili 
8, Amaranthus cum- 
‘peste 
84 frumentace 
ous, 


19, y)\ spinosus ... 
1,4, tennifolius 
12. tristis 
18, Amorphaphal las 
eampanulitas, 
14, Aponogeton_-mo- 
nostachyon, 
6, Arnm lyratum .. 
18. Asystasia coro: 
mandoiiana. 


17. Alsipler heteran- 
‘thor 


18, Bambusa arondin.| 


acia, 


19, Bansia longifolia 


20. "latifolia... 
21, Bergora Kasnigit 


22, Boorhavie _ pro- 


coumbeus, 
33.» repanda, 
24, Rorsaua flabelli- 
formis, 


25, Bryonia rostrata 


Roopay magnet... 
Nahi ooroovia keoray 
Kunpolay keeray, 

Aghatikeoray —... 


Sudday keerey 

Kuthalay ts 

Poonanghucunny kee- 
ray. 

Siru koeray oe 


Poong keeray wa. 


Mooloo keeray 

Katto Siroo keeray .., 
Kuppei keeray 
Kustuns kalunge 


Koteo kulunga 


Kondai rakis 


Mideby keeray 


Thoyoh keersy on 
Mungil arises... 
Elloop et Ps 


Cant eNloopet 
Kuraway pillay 


Mookaretti keeray 


Mookooty keeray 
Panaei 


Appa kovay Ea 


Marita maj 


Ooteraynio ah 
Pindieconda 
Agisi, Bokspushpam 


Gilagu bends. 
Kalabanda c 


‘Madanaganit, Ponn-a 
‘ganti. 

"Teweri kura . 
Tole kura . 
Mulugoranta 


Doygelikure 


[Koyyatota bora, ., 
‘Konda, manebe funda, 


Nama SH 


onda rabia BS 

Muklu inungere Tap, 
ate 

‘Thoyw kara a 


‘Vedura a 


Ippa 


Ippo 
el Tope 


Atakamemidi 


Maidinike a 
Karatalanu, Tatichet, 
(a 


Grows wild; leaves used 
ay greens. 
Do. do. do. 


|Grows wild, and euitivate 
ail; the Teayes eaten, 

eevee flowers, and tent. 
‘er legumes largal 
conatmed by the pcr 
wold in the baznare at 
one pie ‘the pound ; 
when frooly "eaton, 
caunen darrian, 

Grows wild; the lonfleta 
used as groens, 

Grows wild, the leaf-bad 
or cubbage aid tender 
pith ewien. Tha com 
tnon feod ‘of villagers 
during the funine, 

Groves wild, leaves vised 
as greens, 

Grows wild, and oulté 
ed, tae ae gruutn, 

Grows wild, sod oultis 
vated ; leiives_ used 
greens, and tho seeds 
Converted into meal. 

Grows wild loaves eaten 
ws greens, 

Grows wild; need as 


fiend ata 
Sep 
Grows wild; found in 
tanks, brooks and yul- 
Jabs; tubers boiled uu 
ee 

Sr ie Seca 
careful boiling, 7 
Grows wild; used as 


De. ‘do. do: 


Seeds of the bamboo fure 
nish food (rice) to the 
pour, snd the growin 
oon, sud the roving 
into curries, 

Grows wild; the deoidu- 
ous fleshy goroliaenten, 
sicher raw or ronstedy 
and the fruits when 
ripe. The scud cone 
tains a blund off naed 
in cooking 

Va do. do. 
Do, ; in plso cultivate 
ed; fruits auton, 

Grows wild; leaves and 
tender shocta used as 
greens, 

Ho, ‘do. do, 

Frgits’ and leafbud or 
‘the eabbage ia enten, 
ts lao the fusiform 


Putribudioga ww 


Grows wild; fruits and 
Jeavos eaten. 
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Scientific Namos. 


Tamil Names 


Tolugt' Names, 


Ramaeas, 


20. Bytineria herba- 
oan 

27, Criledom esenbun | 

28 Cantheum parsi- 
folia. 


$1. Carissa coriudas 


82 diffusa. 
33. Cassin eophera |, 


34, Cathartocarp ue 
fistula, 


85, Celocia orintata... 

34, Olzcun quadian- 
gularis 

37,"Uieome —penta- 
phyla, 

98, ‘Covinis Indica ... 


80, Colocasia antiquo- 
mun, 


@. 4, nymphefolia 

41. Commelina oom. 
muni, 

42, Cordin myxia 

48. Corchas olitorius 


44, Cucmiam om or 
dica, 


45. Cynodondactslon' 


4. Desmantus nat 
ena 
47, Dioscoron alata... 


48, Dolichos ousifor- 
nis, 


48, Dragontim poly. 
ream, 
to.Pileutine Algyp- 


ties, 

81, Bricdendron an- 
fructuosisn 

82, Erythroxy lo 
ereolatum, 


88, Ruphorbia piluti- 
fora 
b4, Ficus Bengatensis 


glomeratts 
Teligicsa 
yas trianthente 


69, Guazume tonton- 
Aosum, 


Arve keoray 
Sainumay keorny .. 


Carray cheddio —.. 


Moodacoitan 


Kullee mootiayan ., 


Kolakai é 


Chothoy katakai 
Poonavorie 


Koonnay bp 
Punnes keorsy 


Vurundei codie 
Valey keeray 
Covay kai ni 
Shamaykilongu —,, 


Karoonay kilangu ... 
Kannang keoray 


Vidi maram 


Kant theothee, or 
ews? Mallow, 


Koat velleri, Pythum 
kai. 

Aroogum pillo 
Sunday keoray 


Yenskelong 
Keat Thumbuten kaj 


Raat Curnay 
Biuttengapilloo 
Hlevam sii 


Dayaaldaruin kooray 
Amumpatchay arise 
Algmarum a 


Attes marum 
‘arava raarum, 
Sharumuay kearay 
Numnelli keeray 


Radrasam ais 


Area Jarra % 

Chama kara 7 

Balusoo kura 

Budila kankaraloo, 
‘or Netia goolisionda, 

Kurallamu, Tay 
ohortn, 


Wakay okechetta .., 


Kalive chettn 
Pydeo tanghada 1, 
Rola a 


Tires kodi, Jutta tata. 
ure, 


Nallerootigeh 


‘Vamunta Fa 
Donda, Bimbika 
Choma dumps. 
Gadda kanda 


Gangi gadda at 


Iriki, Nakorschettn... 
bi 


Pedan doskey |, 


Garike 


Nirwtalvapn 
Nituva pendalum 


Tamma er 
Adive kanda ae 
Tamida, Bode, 
Poor “is 


Devadary urns 
Bidurie, Nanahecam 
Marri oe 


Maydi 

lay, Raghie 
Golijorw 
Teaka dasari ure... 


Rudrakecha chettu ... 


Grows wild ; loaves uned 


loaves satan 
3 proons 

Grows wild; leaves and 
juuute used as 


Do.: tender shoots 
nsed ; cooked 8 rege 
tabie 

Grows wild ; fruite are 
eaten. 

‘Do. ao. do. 
Do’; leaves used as 
greens, 

Grows wild; tho mnei- 
ngenous pxllp fromthe 
pads eaten, 

Giawa wild” leaves and 
Young shoots used as 
greens, 


‘Do. do, do. 
Do ; leaves used as 
gree! 


Grows wild ; ripe fruits 
eaten. 

Grows wild and cultte 
‘vatnd; Jeuves and leak 
atallea eaten. 

Grows wild “aod cultie 
vated ; the tubers wre 
cooked, 

Grows wild; Ioave 
teuiler ehoots us 
greens. 

‘Fruits eaten during the 
season, 

Grows wild; leaves and 
tender shoots used aa 
grevis, 

Grows w' 


fruits eaten, 
Do.; tonder leaves 
and ahoats eaten, 

Grows wild ; the leaves 
used aa greens. 

Several varieties grow 
wild ; tubers eaten 
eaoked, 

Grows wild; pods cooked, 
into curries; ripe seeds 
eaton boited. 

Grows wild; tubers onten 
cooled. 

‘Tho sced grains areenten, 
cooked 

Found in gardens; sooda 
‘ousted and ante 

Tne tender ieaven” are 
used as greene; grows 
wilt, 

Grows wild ; loaves and 
tender shoots eaten aa 

m8. 
of these and 
er varieties of the 

Ficus are eaten ripe, 


Be. do do, 
Do. do. do, 

Wild's leaves used aw 
greens, 

Grows wild; the loaves 


used as greens. 
‘The woody feuils when 


ripe ere eaten, 
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@0. Ggnnnalropeis pen-|Neiraylla of Kadughno| Vila kurw, Grows wild ; leaves and 
tapas young’ shicota. ust vt 
fren, 
61H olostemma| Palay kueray oo | Bala kore TLenven boiled mth malt 


Rheodi* 
2. Hoya. veridifors,| Cooringeo keeray ... 


and ebiliog and caten, 
a wild ; lowes used, 
By yecens. 


ai 


63, Inga dalris .. | Conrkapacly Sima chinta Ripw Fruits eaten, 

Gh, Tpotuca reptaca { Vollny kecrny Tequla Whi; leaves eaten ae 
greens, 

65. as Fenifurmis | Perretay do. «| Toinuntali Do. do. do. 

Gh, fy mopinarin | Thalee | do | preiti tipa Do dn do. 

G7, Loutas agpura = |'Thombay heeray “1. |"Tummi kure | Grama wild, lowven and 
tender eicote eaten aM 
areevis 

63, Maba buxifulfa .., | Erimbellie kat vo] Pishenpa a { Orows wildy ripe fruite 
aten 

80. Mangifera. Indien | Mankai we |Mamedichetta —,,, | Fruits and aeadls ; Inttor 
converta into thea 

70, Melia azadirachta [ Veypa maram Vapa chettu , [the ripe fruits are eaten, 

Indica, as they eontarn a Amal 
quintly, of sweet 
Bl. Between none 

sa n ine ce 

71. Mimusops elengi vn | Poghala e ripe fuitaare enten, 

Jo Marcha” jalapet | Und mondaret “| Madracka, —Niteha [ihe lewves are ned as 

saulligaR. greene largely at Oose 
ovr in the valem Dis= 


trict 

28. Morinde citrifolin | Munja pavattoy —... | Molagha, Maddichet. | Grows wild ; groen fruits 
fu envied, ripa este 

Th. 4y umbellate | Nooua kai w= | Muolonghoodos —.., | Grows wild; green fruite 

weeds gee Sere ripe eaten 

76. Nymphes edulis | Sixinguneer pushpum | Koteka, Kalbaramu...|Urows wild in tan! 

rympt ‘Phere are two or throes 

& varieties according to 

tho coloring of the 

fluwors. The roots and 


seal atecaten cooked, 

76. C2gle manemelous | Vilea maram ——_.. [Marodoo w | Grows wild; the ripo 
feuite aro eaten 

17, Opuntia vulgaris | Chappouthumoviloa | Nagamala | Beows wild; the 


fruits ara euien; 
‘ green fruits and tender 
shoots. may be cooked 


is cornicul ie 2s shin we | Grown wild; loaves and 

‘78, Oxaliscoraiculata | Pogliaray Pullachinte rome wild; lowves and 
as greens. 

70. Pandanua odorata) Thalay su | Mogheli «| Grows wild; the floral 


Toavee aro eaten raw or 
eouked, and tho lower 
prt of the drapes of 
tho rips fruife are 
sucked off their pulp. 

Grows wild ; the tuherous 
roots are cooked and 
exten, 


80, Pheseolaa fottre) Karalvona aie 


81. Phosnix splvestris | Bihum pannay | Tt chettu Grows wild; loaf-bud or 
cabbuge ahd ripo fruits 
outen 

82. fariniforn | 3tthan Chirata.ita Do do. do. 

89. Potlulscecliraces| Parcopoo or Corie | Peddopnil rows wild, leaves and 

‘keorny, ‘paritit a tender shoota are 
couked and exten as 
greens. 

#4 4, quadrifde| Passes Leora {Godda paveli, Bun | “De. do, do, 

pail kara, 
88, Prema serruti-/ Mooney do, w{a@bebbaon netie ...] De. do. do, 
a 
88.4, lntifutin| Nolla ao, Peddaneliackura ...| To. do do. 
87. Prosoptis splci- | Parambay. Chamee, or Jammi} To. do; thements 
wera, chettu, from the’ pods are 
eaten, 

88, Remns lntifotie® Sr ‘Nelli kare wu | These herbs are gathor- 
ed and boiled» with 
some salt and obillios 
anid eaten, 

89, Rivin Lypoerater | Boodthee keeray 4. | Boddi kura am} Do do do, 

ae 
90, Rothia trifolita.., ) Nurreypitten keeray | Nucka kura ju Grows wild; loaves and 


Tegumues used ag greens, 
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Beientifle Names. ‘Tamil Names, 


‘Telugu Names. 


Buwares, 


OL, Salicoenia” bra: | Oomarie keeray 
chenin, 

82. Indica. | Pavaly poondoo 

63. Balaoln Indica ‘| Yella heeray 


v= | Queiloo, or Koyaleo | Grows wild; Teavea and 


Koyya pippali 
Vallee 


tsused na green 
2 pat herb, 
Twivoa used as 


greens, lirgely resorts 
ed to during famines 


84. Schicishora tri} Poomaram, Coonjeo | May Boa Tangtia ...| Growa will; ripe fruits 


‘aru 
5. Sohmidotis serrata Tenwlika 


84, Reansium portula-| Vangaravases 


are eater, 


s» | Tanaliken korrachattu ) Grows wid’, teuita exe 


eaton, 


: ‘The loaves and tender 


eustrum. shoots used as a pot 
herb; grows wild, 
97, Sothia Indica ,,.| Tarndrum, Somman. | Adisi geranta, Deva. | Grows wild; leaves nnd 
ity. dary. tender shoots eaten as 
Brena. This tree hae 
luffurded food to many 
thonsands of people 
during the famine, 
Solanun incor. Munnnthakeles — ,,, | Kakemachi vn | Grows Will Jeavea and 
tum, young shoots uso as 
arson ripe trulta 
89, 4, Sacquini | Cundung ketrie —... Van kuda, or Nella| Grows wild; fruits ore 
snohingn. cooked. into eurrie 
100, -,, — torvum | Soonday kai w+ | Choondal kad -- | Atows wild, feaite used 
ag vegetable, 
101, Spondss mangi-| Mirrey manga + lAmbra, or Amra jouru,| Grows wild ; leaves used. 
tera, Mamedi. an greeng; fruits cook- 
into eueries and 
102, Btorculiafetida,,..| Peenares marum ... | Gurapa Tadam chettn 


108, Stryclinos potato. | Totten cottey mara |Toiliaghenjalon, Tn- 


104, Sunda Indien... | Koyey Kaseerey kee. | Kadlee kessoery ikura 


Tay, 

165. Syzygium fambo. | Navel 
nim. 

108, TamatindusIndica! Poolia marura 


107. Toddalia aculiata | Mooluearuay 
108. Traps blapinaes | Singshara 


20, Trinnthemaoneor| Bhorunnny 
ta. 
0, obaor-, Bhovnlay keeray: 
dato, Var. 
INL Trichianthiscucu-] Bepoodel 
mera, 
112, ‘Trilobus terristus | Nerronjoo keeray 


113, Urtiea tuberosa, 


114, Vollarsia oristata"| Sede! axmpol 


NS. Xanthookymns 
‘pictarins. 
‘N16 Ximeni 
Fizgph ba | Yottanday kai 
117. Zizyphus. jajuba | Yoltonday kai 
118. Lepiadonia Yeti. | Palacoody 
. culata.t 


Amori- 


Neradi Pe 
Chintachettn 


+ | Ahelijebroo a 
va | Tolla gheljieghroa 


Kubyakem vn J O@raws wily needs a 


Grows wild; ripe fruite 
are caten, 


young. shonts, 
dnd Reed are 
eaten the latter come 
verted into meal 


Conde cashnide —.,, | Grows wild; lowes axe 


used as groene. 


‘evoked and eaten, 
Das lenven anid tender 
shoots used ns greons 
Grows wild; Iowvea used, 


as Eres, 
Chayua pottah — | Grows wild ; trite eur 
ed 


se | Palleroo we] Do.; leaves uted as 
green! 
Pilli dumps + [Grows wild; tuberous 


roots boiled and eaten, 


+ [AN gadaa, Antara | This is s species of water 


temare, Tily found in tanks and 
wells, The. wubsianca 
Pound jin tno plant ie 
eooked or merély boil- 
ed and eaten, 
Jorra memadio —... | Grows wild; ripe fruit 
Oora nechra, Konda) Do, do. ao, 
takers, : 
Roygoo Ripe fruita, 
+) Kakase ‘The leaves and tender 


shoota used as a veger 
fable in the Vinueon 
dah taing, Kistna, at 
all times. 


12 vilingera of Vinueondah talus 


anion by t 


Nore 


+ tis plant was went to me by tho Collector of Kista for identifantion, and “that it waa 


aga segatable, but which they are now using aa 
food." “T hava idontified it as the Leptadenia reticulata, (signodi 


J. Suonrr, 


‘Names marked thus * are tuken from Mr. IZ. Yardo’s (of the Forest Department) tat. 


(Signed) J. Suonrr, wv, Surgeou-Major, 
Inspector of Vaccination, Madras Presidency. 


Mannas, 8rd May 1877. 
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he Effect of Bruning on the Growth and Shape of Crees. 
L 


The uses of Forests are two-fold: primary ones, such as the 
regulation of rain-fall, cooling the atmosphere by enlarging 
the surtace of radiation set; and secondary ones, namely, the 
supply of forest produce. 

“The primary uses of forests are more general in their effect ; 
they do not merely benefit the owner of the forest, but the 
community at large, and being so extensively beneficial, their 
value cannot be estimated with mathematical correctness. 
It is far different with the secondary uses; their value is patent ; 
they are the offspring of artificial conditions and give rise to 
many branches of forestry : they are, moreover, easily calculate 
éd, and it has of Inte become the fashion with continental 
forestors to regard a well-stocked forest as a capital which 
must pay interest, and every sylvicultural operation as an 
investment which must repay the original outlay with interest, 
This point of view, though justified in the case of a private land- 
owner, is not the correct one for the State to assume, as the 
most important primary advantages are left out of consider- 
ation. s 

The measurement of trees is found to be the basis on 
which all the calculations respecting the valuo of foresta, all the 
data required for the more elaborate working plans have to be 
based; and it is evident that without such measurement 
neither the relative value of trees can be sacertained, nor the 
shape most desirable from a commercial point-of view. I¢ 
will, therefore, be necessary to examine a. few problems of men- 
auration before proceeding further, 


Il. 


The shape of trees is a result produced by the co-operation of 
taany factors; the prevailing wind will retard the growth of 
the branches on oue side, a rock will arrest the roots on a 
second side, or a second tree close by will prevent the roots 
from spreading and the branches from expanding. All these 
obstacles combine to cause an irregular distribution of the 

a1 
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branches and roots of the tree, and a corresponding eceentri- 
city in the dovelopment of the trunk. A tree showing a 
perfectly regular growth or a perfectly circular cross-section is 
therefore a great rarity ; and, though trees aro measured by the 
application of mathematical formula, it is always understood 
that the results thus obtained are morely approximations, 
thongh quite near enough for all practieal purposes. 

The eubical contents of a log are ealculated according to the 
formula r*@1— the area of the cross-section in the middle 
multiplied into the length of the log. Tho formula quarter 
mean girth squared into length is generally employed in this 
eountry, but having no mathematical basis it is usoleas for the 
purpose of ihe present paper. ‘ 

‘Tho radius is found by taking the mean of two or more mon- 
surements, care being taken that no 
measurement is taken in any place 
showing an abnormal enlargement or 
depression. In such a case measure- 
ments must be taken at two places, 
one above, one below, but equidistant 
from the middle; the mean of the two 
results will be the radius of the log. . 

The cubical contents of a treo are found by dividing it into 
pieces 8 or 4 ft. long, and calenlating each piece separately as 
a log, or by multiplying the sum of the areas of the cross- 
sections in the middle into the length of one piece, the formula 
being v = 8 x 13 here v=eub. contents, s= sum of tho areas, 
and 1 =length of one piece. 

The first piece 4 ft. from the ground is irregularly shaped, 
owing to the buttresses of the tree: it is also calculated ag a 
cylinder, but its diameter is measured at a point 4 ft. from the 
ground and not in the middle. In the present paper this 
piece is always separately calculated, the point 4 ft. from 
the ground is called the base of the tree, a distinction being 
drawn between the base and the foot of the tree. 

In comparing the trunks of trees (the portion above the 
base only) with mathematical figures, they were found to 
resemble the cone and paraboloid, sometimes more nearly 


Fig. 1. 
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approaching to one, sometimes to the 
8 other. Trees less full-wooded (Fig. 
2) than the cone, or more full-wood- 
ed than the paraboloid, are exceed- 
ingly rare, but even in such cases 
tho formula explained further on 
will be found nearly correct. 


Fig. 2. Fig. 3. Fig. 4. 
The formula for the solid contents of the cone ie—vart xh, 


for the paraboloid V="™*" 

The diameters of the cone measured at different heights 
decreuss more rapidly Unan those of tho paraboloid, if measured 
at the same clevations, Thus, in the case of the cone, the 
diameter is reduced at midheight to half of that at the base, 
whilst in the case of tho paraboloid the dinmetor is reduced to 
an equal extent at an elevation equal to fths of the distance 
from the base to the top.* 

Point R (Figs. 3 and 4) at which the dianteter is equal to half 
the diameter at the base is called the guiding point ; its distance 
from the base is variable in trees of different shapes ; thus trees 
resembling the cone will have it at midheight, whilst those 
resembling the paraboloid will have it at {th height; it isa most 
useful guide in judging of the shape of trees. Trees shaped like 
the paraboloid yield a longer and more cylindrical piece of timber 
than those shaped like a cone. For example, if two trees are 
aupposed to have the same diameter at the base, say twwo feet and 
the same height (84 fect), and supposing 1 foot to be the mini- 
mum upper girth of timber, then the tree shaped like a cong 
will yield a log 44 feet long, whilst the other tree shaped like 
a paraboloid will give a log 64 feet long, that is to say, 20 feet 


P —_* The proof in tho case of the cone ia toa 
simpls Lo require furthor referones. The proof 
for tho paraboloid is a3 followa:— 


Fig. 5 
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longer and more cylindrical, therefora more valuable than the 
shorter log, An operation that causes the tree to assume this 
second and more valuable shape must be considered of the 
highest importance. 

If the superficial area of the cross-section of a tree at the 
base be called A, the height of the tree h, the distance from 
the foot of the tree to the basa m, the distance from the basa 
to the guiding point g, and the distance from the foot of the 
tree to the guiding point g’, then in the case of the cone x=} h, 
or h=2g, in the case of the paraboloid x’g'=%h' or h’=4 x‘g', 
Substituting these values in the formule for the solid contents 
of those bodies we get : 


Axh 


Volume of cone= 


=$Ag. 
=*Potusg asa g’. G and g’ are 
quantities found by measurement, and the general formula for 
calculating the contents of the trunk of a tree above the base, 
isV=gAg. 

To obtain the contents of the whole tree the small cylinder 
at the foot of the tree has to be added; its solid contents 
are=A xm, 


Volume of pavaboloi 


The formula for the entire tree therefore is : 
V=$Axg+A m=A (5 g-+m) 
=4 (2¢43 m), but gtm=G.. 
V=3t (2G-+m)=3A (G43). . 

The results obtained by this formula will be found surprisingly 
‘correct if compared with those obtained by the more tedious 
sectional method. Care must, however, be taken that the guiding 
point is not unduly raised or depressed owing to accidental 
irregularities of the trank. 

This method has been suecessfully applied to the mensvration 
of standing trees ; what is more it is now possible to calenlate the 
annnal increngo of a standing tree in cub. feet. As the timber 
producing portion of the tree is chiefly under consideration, it 
is needless to explain here the methods for estimating the oub, 
contents of the branches of a tree, Little is known regarding 
the quantity of the roots, as they aro rarely utilized. 
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II. e 

In the last section it has been shown that trees resembling 
‘the paraboloid have the most desirable shape for the supply of 
timber, as they yield the longest and most cylindrical log; but 
a large girth is also a groat desideratum, Tho organs active 
in nonrishing the tree are the roots and the branches, An 
isolated tres, with plonty of room for the branches and roots to 
apread may, therefore, be assumed to le in the most favorable 
condition for the production of wood, but the branching point 
will be low down, the log coverod with knots, and though the 
quantity of wood produced will be large, yet the log or timber 
portion will be small, that isto say, the branches predominate 
over the trunk, the comparatively valueless over the more valu- 
able portion. Timely pruning will, to a great extent, remove 
these drawbacks; and, as will be shown further on, will qlso imr 
prove the shape of the tree. Another consideration is that trees 
planted far upuré do not extract nourishment from a large por- 
tion of the ground for many years, and that the ground remains 
uncovered for a length of time rendering the acermulation of 
vegetable mould impossible. Close planting, on the other hand, 
produces long, clean, and straight stems, but they are generally 
deficient in girth, and even if a few picked trees are allowed 
to stand over, they often wither when suddenly exposed to 
atmospherio inflnences, A judicious mixture of various kinds of 
trees seems most favorable to the production of large and 
valnable timber, if assisted by well-timed and carefully-con- 
ducted thinnings, especially at the time when the trees have 
nearly completed their longitudinal growth, 

The attention of Indian Foresters has been drawn to this 
most important subject of “mixed forests” by no leas an 
authority than Dr. Brandis; and it is to be hoped that forest 
officers in this country will not go too far in their endeavour 
in reducing their natural mixed forests to pure high forests, 
For the jardinage forest is eminently the home of large timber 
trees, and some of the experiments of the foremost continental 
foresters seom to lead us back to the jardinage syatem, to which 
many of our Indian forests most closely resemble. Coppice, 
with standards, also produces large timber, but the periodical 
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cuttings being regulated by the growth of the coppice, com- 
paratively little care can be bestowed on the standards yi 
consequently either the standards become too numerous and 
destroy tho coppice, or the standards will become 80 few as 
materially to lessen the value of the yield. After visiting and 
examining some of the finest coppica with standard forests on 
the continent, one cannot shake off the impression that this 
system, though in places highly successful, is on the whole most 
objectionable and highly unsuited to this country. But it is 
not possible in this or in any other matter connected with 
forestry to lay down hard and fast rules, and the welfare of 
the future forest depends on the judgment of the forester, 

It has thus been shown that large timber ean be grown by 
planting trees far apart, that a greater quantity of wood in the 
individual tree (not on the whole area stocked) is produced, 
but that there is comparatively little timber and of a less value 
able kind. Close planting produces larger and straighter stems, 
a larger quantity of wood on tho whole area that is stocked, and 
amuch larger proportion of timber, nor is the timber under 
proper management deficient in girth, Close planting repre 
sents a natural system of pruning, the lower side branches, being 
deprived of light and space for spreading, wither, die and 
drop off, leaving a clean straight stem. Having examined somo 
of the general conditions effecting the growth of timber, we can 
now proceed to the laws relating to the growth and shape of 
trees which will enable us to see the affect and value of 
pruning. . 

These four laws are:— : 

1, The root and leaf* power of a tree are proportionate 
to each other, and there is a constant tendency to restore the 
equilibrium, if the one or the other has been weakened. 

2, The mags of the annual increment of wood is in trees of 
the same species proportionate to the leaf power. 

8. The outer and upper portions of the leaf canopy are 
moro effective than the lower and inner portions (these latter 


# Tho “leaf power” of a tyen representa the eum of the functional valua of all the 
Jeane. The felon vatun of leas ia uot proynetionara to thoir sit, for young 
Joaves ani those exposed to the sun have a greator power of assimilating carbon an 
nourishing tho treo, Similarly, the root power, 
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being older and less exposed to the 
action of the rays of the sun.) If 
the leaf canopy of a tree be divided 
by horizontal lines into three equal 
parts, A, B, C, their effect on the 
growth of the tree will be in the follow- 
ing proportion:—A: B: C=1: 2: 
4, that is to say, each upper portion 
is twice as effective as the next lower 
Ty 6. one. 

4, The superficial growth of the cross-section of a tree at 
any point during a given number of years ia proportionate to 
the leaf power above. From this it follows that (with the ex- 
ception of the enlargements owing to branches, the buttresses 
below the base and other accidental exerescences) the cross- 
section of the trunk at all points between the base and the 
branching point will show an equal 


annual superlicinl increase. Figs. 

(@?) 7 and 8 represent the cross-sections 
of a tree nt two different points— 

Fig. 2. Fig. 8 Fig. 7 the upper, and. Fig. 8 the 


lower one; a and a! represent the section of the original tree ; 
the two rings bh and b' representing the growth 
during a year or a number of years, are equal in 
surface, 

The consequence of this is, that the diameter of 
the upper portion of the tree below the branching 
point inereases more rapidly than that of the lower 
portion, as the rings lower down are narrower 
than those higher up, ie, the tree becomes more 
fall-wooded, and more and more approaches the 

Figs 0 figure of the paraboloid. A little consideration 
will show that in this process the figure of the paraboloid can 
rarely be exceeded. 

5. From laws 2 and 4 it follows :— : 

In trees of the same species, having the same length of trunk, 
the superficial increment at any point of the trunk is propor- 
tionate to the leaf power. 
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Iv. 

These laws load us to the following conclusions :— 

1, Pruning, in as far ag it diminishes the leaf power of 8 
tree, must retard its growth. 

2, There is a constant struggle to make good this logs, 
which is therefore only temporary. The branches cut lowor 
down are replaced by the lateral expansion of the upper branches, 

8, The loss in consequence of pruning is not great, for even if 
the whole of portion A (Tig. 6), representing ono-third of the 
folinge be removed, the leaf power of the tree will only be 
diminished by 4th part. Whilst, if the top portion of the leaf 
canopy, representing an equal surface of foliage is remaved, 
the leaf power will be reduced by more than one-half; and, as 
the lower branches and leaves are replaced higher up and in 
a more favorable position, a less quantity of now leaves will 
auffice to restore the leaf power of the tree, 

4, Proning produces not only a larger piece of timber, but 
also causes it to assume a more desirable shape, and to approach 
more and more to the figure of the paraboloid, whilst a low 
branching tree may be oven less full-wooded than a cone. 

5, Oceasions might arise, when a knowledge of tho Jaws of 
pruning might be more directly applied. For example, a demand 
might spring up for short and cylindrical logs, say 10 feet long ; it 
seems very probable that a system of pruning, as exemplified in 


Fig. 10 
Fig. 10, would assist in producing timber of tho required shape, 


© 


sibel orm 
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The details of pruning are known to every Forester, and there 
is no necessity for entering on tat part of the subject. 


V.—(Appendie). 


‘or the information of such of the readers as happen to 
take an interest in the problems of mensnration discussed in the 
provions paper, an example is appended, which will assist 
them in forming an opinion of tho relative merits of tho two 
methods of tree mensuration, and enable them to make 
similar measurements, which cannot fail to yield interesting 
results, 

These monsurements, amongst others, wero taken for the 
purpose of finding the form co-efficient of a beech forest, 75 
years old, in connection with a valuation survey earried out 
by the writer. It only romains to state that the data were 


never before used for the present purpose. 
The trunk was marked off into pieces 4 feet long (1169 


metres) which were all measured in the middle, except the first 
piece, which was measured at 4 feet from the ground. The 
diameters are given in centimetres, and the cubical contents 
calculated in cubic metres. 


Diatance of point of | py, F A = 
No. of the Diameter in centi-| Area of cross-section in 
Picees,, | Measurement from foot metres. quate centimetres, 
a v 28 415-476 
a cy 23 415-476 
8 10 a1 816°361 
4 Ww al 348-361, 

5 18 20 314169 
8 ber 20 314150 
7 207 20 B14 ley 
8 Bu! 19 283°520 
9 a 18 264460 
10 BBY 17 226080 
i 4a 18 254-409 
12 40 18 176-716 
13 60 u 163933 
uw ba! 1a 112-097 
16 5a 10 78510 
19 oy 8 0 263 
qi oo 8 28274 
18 a 3 7088 

1 
Toran oo a 4005-406 
al 
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The height of tree 72ft—18 x 1:169==21-042 motos, 

The sum of tho areas of the cross-sections= 4093-496 metres. 

The cubical contents of the tree are, therefore, -4693 x 1:169 = 
“477670 cubic metres. 

Second method : The diameter is reduced to half of that at 
the base between the 14th and 15th pieces, that is to say it is 
114 centimetres ab 55 feeb from the foot of the tree. The 
formula is, V=y A (G. +7). 

A=:0415 andgA=-0277. 

G=55ft, and m=4ft. 

Q+ 57 feet=14'25 x 1169 metre= 16-658 metres, 

Tnserting these values we get: Contents of treo=-0277% 
16-658=:461426 cubic metres, 

Tho difforonce therefore=016244 cubic metres, 

It is especially to be noticed how rapidly the diameter 
decreases above the 11th and £2th pieces, 42 to 46 feet from the 
foot point and higher up. The branching point was probably 
rituated about 44 feet from the foot point. The diameter, 
which had only decreased 5 centimetres from the base up to 
42 feet from the ground, decreases 18 contimetres up to the 
top, viz., in 30 feet. 

Point R is 55 feet from the foot of the tree, or 51 feet from 
the base, the distance from the base to the top being 68 feet, 
exactly at $ height. The tree has the paraboloid shape ; it is 
full-wwooded. 

EF, 


oh 
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JJ): Notes AND QUERIES, 
gn ad 
Form and Manner o€ keeping the Gash Book. 
TO THE EDITOR OF THE “ INDIAN FORESTER,” 

Sin,—Though the subject of Pengelly’s letter undor the 
above heading, which appeared in the October 1877 number 
of tho Inpran Fonrsrer seems to me somowhat out of placa 
in a Quarterly Magazine of Forestry, as it has no doubt been read 
Ly most forest officers, I will attempt to show that the ideas 
it contains are not such as should be adopted by your numerous 
readers. 

Take it that the Code, when it anys that all accounts mnst 
be kept in the most regular and open manner,” dovs not 
refer to the form or manner in which the Cash Book or any 
other account is to be written up, for distinct instructions on 
thess points are laid down in the Code ; but rather that it is in- 
tended, as well I think be generally understood if para. 107 is 
read asa whole, to bar “irregular and separate” accounts 
being kept up, that is to say, accounts in forms or manners 
other tan those prescribed in the Code. 

The proposal to substitute the heads “ Revenue” and “ Bud- 
get Grant” for those now in use in the Cash Book appears to 
me quite unintelligible. The present head ® Cash” inéludes all 
transactions except those with the Government treasuries or 
banks, whereas the proposed head “ Revenue” could properly 
inelnde only such receipts as form the revenue of the depart- 
ment. The second head, “ Budget Grant,” is certainly alto- 
gether out of place in aeash account, in which, according 
to principles of account, bora fide transactions ouly can be 
entered, of which “grants” (budget or otherwise) form no 
portion. 

The object of the “ Bank or Treasury” columns on either 
side of the Cash Book form is undoubtedly to assist the 
auditing officer (not tho disbursing officer, who is only re- 
quired to enter transactions in his Oash Book as they occur, 


aa 


yee: 
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which most people would, I think, consider a very reasonable 
requisition), and in order to assist him it is necessary that they 
should show, quite distinctly from all other transactions,-—— 
Dr. side :—Tho sums received by the Divisional Officer from 
treasuries or by transfer from other departments, or, in other 
words, ali money that comes into his hands from Government 
with a view to its being expended by him, and the total 
amount so reecived by him, Cr, side:—The sums the Divi- 
sional Officer places finally at the credit of Government, either 
by paying them into a treasury, or, in the case of book 
transfers, by entering the amount of revenuo received from 
a Public Department as transferred to the Loexl Accountant- 
General for adjustment (which is practically the sume thing as 
paying them into the Provincial Treasury), and tho total 
amount so credited finally to Government during the month. 

Advances made and recovered are practically “cash,” for 
their amount is in the officers’ own hands as distinct from 
beingat the disposalof Government, and they can be manipulated, 
so to speak, by him; they must, therefore, be entered in the 
“ Cash” column, ns well as the opening and closing cash balances, 
which are certainly cash, while in tho divisional officer’s 
hands, whether he received the actual money composing them 
from a Treasury or from a purchaser. 

T feel rather diffident in saying anything about “ Refunds,” 
which appear to be one of those things that nobody ean 
understand ; but T gather the following information about them 
and their adjastment from a demi-official tho Assistant Comp- 
troller General addresed to an officer some time ago. 

The Government of Indian seem to have no objection to 
Forest Officers yeceiving as much money as they can get 
(honostly and according to rule of course) under “ Refunds” 
(VL), but the Code rules that the sanction of the Local 
Government must, in each ense, be obtained before any sum 
ean be charged under that head f(ATXa), perhaps with the 
object of checking indiscriminate and unnecessary expenditure 
on that account, there being primd facie evidence that all 
rovenne collected mush have been due to Government from 
tho fact of its having been paid. Tt also appears that the 

Toa} 
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Government of India, in their accounts, make 2 great dis- 
tiuetion in the manner of treating the apparently analogous 
transactions of “ Refands” credited in the Forest Accounts 
(V2.) and “ Refunds” debited (AIXa.) 

Suma eredited under (Vé.) by Forest Officers remain in the 
final accounts of the Government of India as Forest Revenue. 

Sums debited under (AIXa) by Forest Officers are picked out 
of the Provincial Forest accounts, and entered in the final 
accounts of the Government of India under a soparate major 
account head “ TII, Refunds and Drawbacks.” 

Regarding “ Refunds,” and the difference between “ Refunds” 
and “ Cash Recoveries,” this much however has been explained 
to me. Any portion of an amount finally charged to a 
budget sub-head of expenditure in a former financial year, the 
aceounts of which year have been closed by the final 
annua! figuros of Revenue and Expenditure having been booked 
(whatever that may moan) in the Comptroller-General’s Office, 
if recovered in a subsequent financial year, has to be credited 
to VO refunds, but any portion of an amount charged in 
a divisional cash book to any budget sub-head of expenditure 
during the current financial year, that may be recovered bafore 
the close of this financial year, has to be credited in the Cash 
Book to “Cash Recoveries of Service Payments” (not to Vb 
or Refunds), and in the Conservator’s office, deducted from ex- 
penditure under the sub-head concerned on tho preparation of 
tho classified abstract of expenditure. 

Frony this it appears that the Revenne sub-head Vb af “ Re- 
funds” should oxly be used when, owing to the accounts of the 
year in which the oxceas charge was made having been closod, 
the amount paid in excess cannot be deducted in the classified 
abstract from the expenditure of the same year under the 
sub-head to which the amount was originally charged. Pen- 
gelly apparently was unaware of this when he wrote to the 
Invray Fonuster. 

“Very dry, very dry” all this, So ia 

Yours traly, 
Osaptan, 
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Mr. Buck on Wisture from Forest on the Bimalayas. 
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Sin,—la a valuable note by Mr. Buck, Director of Agri- 
culture, N.-W. P., on Col, Corbett’s book (The Climate and 
Resources of Upper India) the following remarks are made :— 

“Tt may be admitted as an axiom that trees are « powerful 
engine in the production of coolness and moisture, and that 
their growth throughout a country afflicted with dryness aud 
heat shonld be promoted. * * * *No doubt, we have been 
doing a great deal to maintain the woods of the sub-Himalayan 
regions * * *, but the question still remains whether belts 
of thick wood in the Terai, or luxuriant forests on the Ranges 
of the Himalayas, will add moisture to the arid climate of 
Doab, or give rain to the famine-stricken plains of Bandelkhand, 
The effect of an edging of verdure along the mountain bound. ~ 
ary of the north, upon the climate of the wido-spreading 
plaina of the south, is so remote as to be inappreciable.” 

‘This extract calls attention lo a very curivuy und interesting 
study, contributions to which many forest officers would be able 
to supply. I think Mr. Buck settles the matter too hastily ; for 
he forgeis that very many streams flow from the northern 
hill barrier to the plains, and that the water supply in the 
streams is (or alas! was) maintained by the preservation of the 
“belt of verdure along the mountain boundary.” It too often 
happens, in the part of India with which I am familiar, that the 
beds of these streams extend for hundreds of miles south- 
ward. These beds are now indeed dry, and the upper portion 
of them only filled during the rainy scason by rushing torrents 
which spend their fury in a few hours, and are absorbed hy 
the sand as soon as they reach a certain part of their canrac, 

This drying up is chiefly, if not wholly, due to the utter 
denudation of the sub-Iimalayan tracts, a large proportion 
of which are, indeed, not under the control of the British 
Government. 

The Guyzgur flowing from the hills below Simla is familiar to 
every reader, and there is evidence that it once watered the 
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yemoto state of Islawalpore, as well as the Sirsa district now 
so bare and dry. 

Mr. Burns, in his “ Notes on the Physical Geography of the 
Bhawulpore State” (communicated to the Geographical Society 
in 1872), speaking of parts of the stato certainly never irrigated 
hy the Sntlej, says: & Every part of this central tract hears 
proof on its surface that at some former period there must have 
deen large areas flooded with fresh water for a long succession 
of years.” It gocs on to say that this is not the effect of 
fitful floods, but that it shows a steady irrigation as of land 
where rice has long been cultivated, and that there are fresh 
water lake molluscons shells found, 

This shows that once, before the hills below Simla wera 
reduced to their present condition, the Guggur was a constantly 
flowing viver, carried fertility to plains now dry and sandy. 

No doubt, many other instances could be found, and the 
possibility of effecting some improvement in streams like the 
Guggur, and (though it cannot bo done in the few years of 
our administration) preparing the way for the restoration of 
the permanent water supply, is the chief reason why we so 
continually urge the care of the forests on the hills, and why 
every educated forester looks with guch amazement on the 
obstructiveness of the Madras Government, which even 
now after such an ordeal as the hardly yet to be called “late” 
famiuo, aud with the fact staring it in the face that, while it 
is largely dependent on tanks for irrigation, those tanks derive 
their supply from the hill ranges, yet persistently refuses to 
take steps to demarcate and conserve the water catchment 
areas aud the slopes of such hills. 

+ We need not give vent to any extrayagant theories about 
trees and moisture; bet, if one fact is more certain than 
another, it is this, that water eatchment areas will cease to act, 
and tanks dependent on them will bo dry, unless forest is 
conserved on their slopes. 
Tam, yours, 
J. K 


— Proning Lrnit Crees, 
Extract from The Garden, December \5, 1877. 


“ Auton or early winter is the best and most convenient time 
for pruning most hardy fruit trees, There is usually at the fall 
of the leaves moro leisure to give the necessary thought and time 
to the work, Hyery season brings its work, and when the prun, 
ing is pub off or delayed, it is often hurried over and ill done, 
When pruning is performed in autumn, there ia time for the 
wounds to at least partially dry and heal, before severe frost sets 
in. L nood hardly say that pruning should not bo done during 
severe frost. It is now pretty well understool that at no reason 
aro the roots altogether inactive; although in autumn and winter 
the demand made upon them mag be less, because the circulation 
is more languid, yet the movement of sap to all parts of the treo 
must even then be going on; and this brings me to another argu- 
meut ia favour of autumn pruning. If we assume that a constant 
circulation of sap is going on from the roots to the branches and 
buds, and we reduce their number, we must add to the strength 
and vigour of those that remain, The knife must be sharp, 80 
that the cuts may bo clean and short. Unskilful or thoughtless 
pruners often make long ragged wounds which not only look 
uuworkmaniike, but expose a largo lacerated surface to the drying 
influence of the air, If in cutting off or thinning out branehes 
saw has to bo used, it should be a thia narrow-bladed one. All 
branches should be cut off close to the limps from which they 
spring, and the surface of the wound should be cut smcoth with 
the knife. A little tar or piteb rubbed ovor the wound will keep 
the air and rain from it, and encourage the formation of new bark. 
Oyercrowding branches in fruit trees is just ns great an evil as 
overcrowding plants in the garden or ficld, and it has just the 
xamo dobiliiating, pernicious offects, At the same time it is 
obyieus that the definition of the term overcrowding must be left 
iu a great measure to be dealt with by the common sense of 
individual cultivators. ‘The whole economy of the tree depends 
yvontly upon the regular healthy action of its leaves or linge; 
and if they be densely crowdcd—hid away, as it were, from the 
sun and air—their action must be damaged and restricted, and the 
whole aystem of tho tree put out of order, Of course, this docs 
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not happou all at oneé ; it goes on for years, the leaves and fruit 
gradually decreasing in size in proportion as the head of the trea 
becomes thick. until, at last, neither ia produced, except at the 
extromities of the branches, where they are fully exposed to light. 
Anybody who has bid to do with neglected orchards must know 
that such trees are common enough, and must have at times expes 
rienced a difficulty ng to the bost mode of treating them in order 
to restora them to health and fruitfulness, There is a great 
dissimilarity in the growth of fruit trees of any given kind ; 
some require but little pruning, but all are benefited by having 
the branches properly regulated and thinned to admit air and 
sunshine, so that the trees may have their crop or load of fruit 
hung regularly all over their branches, and not merely swinging 
in clusters at the ends, where half, or sometimes more, are blown 
down, or so bruised by the wind as to be useless for keeping. 

“In pruning neglected trees, there is always a dangor of doing too 
much at ouco, If wo thin ont a noglected wood or plantation of 
timber trees too sevorely, we lot in the wind, and the cold air 
chills and stunts the growth, and the thinning may do harm; but, 
if we thin gradually, removing at first afew of tho useless trees 
gradualiy letting in more light aud air, the trees gather strength, 
and aro goon able to approciate the freedom of breathing, and the 
bracing currents to which thoy had long been strangora atimulute 
and invigorate both roots and branches. In like manner, in dealing 
with neglected feuié trees, we must proceed cautiously, All 
shoots that cross or rub against each other should be cut out, and 
all young, suckerlike shoots, that often spring from the main 
branches of old trees, should be cut off or wronched off close to 
the stem, to prevent others growing from their base. There are 
many weighty reasons why fruit trees of all kinds should be regu. 
larly pruned. If this wore done, the little regulation that would 
be required would give the trees no check. Whenever an ill-formed 
beanch is crossing, or in the way of, a better one, it should be 
removed at once before it becomes large. In a cold spring, a 
thick, overcrowded tree, where the blossoms are mostly at the 
ends of the branches, has not the same chance of furnishing even 
® partial crop as when the flowers aro more equally distributed. 
A thickly-branched tree, from the absence of light and air, and 
the confined atmosphere which such crowding generates, en- 
courages the furmation of Mogs and Lichona, which not only form 
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a hiding-placo for insects, but militate againet the bark performing 
ite natural functions. 

“ Wall and other trained trees are often too much crowded with 
growth ; not only are the main branches trained too closoly, but 
the spurs aro too numerous; the leaves, from being too crowded, 
lose substance; and, as & matter of courae, the buds which they 
nourish at their base partake of the like weakly character.. 
When a tree from any cause becomes starved er stunted, tho sap 
yeesels in the inner bark lose their elasticity and become shrunk, 
if L may so term it; and, ifeomething be not done to afford relief, 
the tree will gradually perish of innnition, Hundreds of trees 
die in this manner long before old age is reached. In such cases 
heading down, or a severe thinning and shortening, will infuse new 
vigour into them, and with the new growth will coma new life and 
new powers of production. But at the samo time tho cause of 
unthriftiness should be sought for and removed It may be 
unsuitable soil, overcropping, or the exbausting effects of insect 
attacks, and the latter often follow in the wake of the former, and 
are generally found in combination with them.” 


E. Tloppar. 


Expected Wisit of x French Lovest Officer to Frdia, 


‘We, hear that the Fronch Government has resolved to send 
n forest officer to examine and report on the forests of Cochin- 
China. The officer chosen is M, Behr,* Sous-Inspecteur, and he 
is to pass threo months in the Indian forests on bis way to his 
new appointment. We have no doubt that all forest officers, and 
especially old students of Nancy, will be delighted to show 
M. Behr every attention, and afford him every facility of 
seeing ns much as possible of the Indian Forests and of Indian 
Forest work. M, Behr is expected to arrive in April, 


* Probably Bort, 
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* — Hotes on Sandal, 


Tue intention of these notes is more to arouse discussion 
in those interested in sandal than to furnish a general des- 
cription of the tree, Santalum album. Nearly all that is known 
about it is embodied in its description in Brandis’ Flora, 
and is quite enough to satisfy the requirements of the general 
reader, 

On the Mysore plateau, overlapping the coffee zone, and 
going east to about thirty-five inches of rain, is a well marked 
belt of sandal. Beyond this the tree extends scattered all 
over the province, turning up in the most curious situations, 
protected by its monopoly from open wilful damage, but still 
suffering much directly and indirectly at the hand of man. 
Geographically, there are three classes of trees, each with its 
own hopes and fears—those in open dry forest or coppiced 
scrub, those in moist garden land, and those on the borders 
of dry cultivation, The first dies out with the denudation 
of the land it ison; the second owes its fine growth to the 
artificial shelter and moisture of its position; the last derives 
a mixed advantage from its human associations, Its long 
running roots, just out of the way of the teazing plough, 
benefit largely by the husbandman’s industry, but it is more 
than paid out in bark injuries, 

Sandal has a constitutional horror of mutilation, though 
otherwise it is a hardy tree, As a seedling it will stand 
nothing but the most careful ball-lifting; at that age a few 
insect bites on one side of the root kill it on the spot, and 
it seems to lose at an early age the power of closing over 
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ruptures of the cambium layer, unless they are small or the 
tree is in very vigorous growth. We had long suspected the 
existence of this temperament; but lately, while examining 
sections of the wood for a different purpose, a very clear 
“demonstration of it was obtained, The description of a 
few of these sections here given will spoak for itself :— 

Section 1,—A tree growing by the side of a road, much - 
exposed to bark injuries from the rubbing of cattle, &., 
against it, cut just above the ground level. It exhibited two 
partially joined stems, with about half the sectional area 
hollow or composed of imperfect heartwood ; exteriorly, the 
marks of numerous old injuries to the bark, 

Section 2.—The same tree, but taken at five feet from the 
ground,—heartwood almost too irregular to measure, perfect 
and imperfect duramen occurring in blotches through its mass, 
the bark shows the marks of several old injuries, One of these 
is cicatrized over, leaving about a square inch of whitewood 
aurrounded by hearl. There are two large wounds on the 
outside, one nearly covered, but the cther, though an old one, 
gaping hopelessly. 

Section 8.—Taken at the base of a tree growing on open 
pasture laud, itself past every maturity except the physical, 
but of rather better growth than its fellows about. This 
section showed very distinctly the two scries of zones gener- 
ally observable on cutting a sendal tree across, the first 
structural, which might be annual, though it is probably not; 
the second and most distinet, extending through the heartwood 
and marking the successive lines of deposit as the formation of 
heartwood proceeded. As always, both series of rings are far 
too confused to count. The section shows one small unclosed 
injury not extending far inwards. 

Srction 4.—Of a tree growing under exactly the same 
circumstances as the preceding taken at the base, They aro 
both on a deep rich red loam. Both structural and deposit 
rings are indistinct and wide apart, and there is much imper- 
fect heartwood formed behind an old covered-up wound. In 
the middle x hollow of about two square inches sectional area 
filled with white ants’ mud. 
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Section 5.—Also of a tree growing on open pasture land. 
It seems to have suffered a good deal from the rubbing of 
cattle against the bark. This section, taken at the base, shows 
distinctly where a recent wound has killed the whitewood to 
the depth of half an inch. 

Secrion 6.—The same tree, taken at five feet from the ground. 
It shows two old injuries now merely heart shakes, two recent 
gaping. One of these has killed the whitewood behind it, 
and the circulation of the sap, thus forced to diffuse round 
this obstacle and influenced by it, has encased it with heart- 
wood, 

Secrion 7.—Taken at the basc of a large tree growing in 
a sheltered rather moist situation, A very large wound now 
almost covered has made the piece rotten to its centre. 

Secrion 8,—Taken at the base of a tree grown partially 
sheltered from external injury by a hedge. Its aspect is 
curious, neither heartwood nor whitewood showing any lines, 
the former being mottled and but slightly fragrant. The albur- 
num shows a long strip of dead wood running from the 
duramen to tho bark, which is here pecling, a result, sometimes, 
of exposure to the sun or the east wind. 

These sections were all taken from old living trees, not 
selected, but of average quality and growth. Further evidence 
-on this point is furnished by tho situations in which trees with 
a hollow or defective heartwood are found. In thickets, hedges, 
garden land, or any where where they can develop unmolested, the 
stems, unless affected by some other agency, are round, clean, 
and well formed, and only when the tree is very much “ sur 
Je retour” or quite in the decline of its vegetation, does the 
rough, closely-applied, hard brown bark show any disposition 
to crack aud separate from the wood. If such a tree be cut 
across, the heartwood will be found with an even contour and 
regular etructure throughout, without a blemish—the wood of 
paper knives and work boxes, for which the careful Chinaman 
is willing to pay such a heavy price; in colour varying from a 
light yellow to a sepia brown, and surrounded by from one to 
two inches of whitewood. There is, on the other hand, the 
tree growing on grazing lands, by the side of roads and other 
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exposed places with a small leaf of an abnormally light colour, 
becoming stag-headed at an early age, with perhaps merely a 
narrow strip of sound bark on one side, by means of which it 
carries on a lingering and unsightly existence ; its interior, a 
gaping cavity, probably partly filled with white ante’ mud and 
lined with shreds of a dark-coloured and highly-scented heart- 
wood. 

Perfect heartwood, white ants will not touch. There is a 
story of an economically inclined and artful Rajah of Coorg 
in the olden time who prepared hin sandal for market by 
putting billets of it in white ants’ nests, Hither he must 
have had very little sandal to prepare or the white ant is 
one of those species which, in the struggle for existence, 
has fought a losing battle ; for the insect, as we know it now-n- 
days, would be unequal to euch a task. There is a point 
to notice in connection with this, namely, that although the 
full dose of essential oil in tho perfect heartwood ix tov much 
even for the white ant it shows a partiality for the white. 
wood as soon as any interruption in the regular circulation 
of the sap places it—the white wood—at its disposal, and very 
soon cleans out not only this but the faintly scented imper- 
Feet duramen which forms at the back of a bark wound. It 
may not be out of place to say a word about this imperfect 
heartwood. Generally, it is observed extending from a bark 
wound above, below, and centrewards. Wo take it to be 
caused by the gradually drying up, alburnum, tissue, behind a 
bark injury, being able to exert for a short time an influence 
similar to that of old cells whose functions are ceasing, causing 
a thin premature and generally superficial deposit of essential 
oil, It occurs as greyish brown patches of dead wood with a 
very faint odour. The heartwood often pointed out by natives 
as bursting through the sapwood and constituting evidence 
of the trees being fit to cut is this or merely dry old white. 
wood; in either case no indication of the age of the tree, 
There is another explanation of the formation of imperfect 
heartwood. It may be caused by the simple death of the 
whitewood behind a bark injury and the communication to 
it of the odour of the perfect heartwood in its neighbourhood ; 
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but this is unlikely, aa its smell is strongest on the outside, 
or that farthest removed from the perfect duramen, : 

The spotted wood known in Kanarese as Nagi and Nawal 
Kkanu—snake’s and peacock’s eye—for which natives will often 
pay an enhanced price, has an analogous origin. Adventi-. 
tious buds die and their course from their origin outwards 
can be traced by a dark line of rich deposit, appearing on the 
longitudinal section ss more or less annular spats. Thig 
abnormal development of adventitions buds is probably a 
disease, or at any rate symptomatic of weakness in the subject, 
It generally occurs in ill-favoured trecs, and is accompanicd 
by much imperfect duramen, 

The gradual destruction of the scrub forest or grazing lands 
is affecting the sandal, not only by permitting a freer access 
of cattle, but by the evils generally attendant on denudation, 
desiccation, and deterioration of soil, exposure to dry land, 
winds, &, On these lands sandal reproduction is vary much 
in inverse proportion to the extent to whieh clearing has 
proceeded. On cutting a way through, or crawling into, the 
seattered thorny clumps which abound in these localities, 
the light-coloured sandal seedlings or suckers can be easily 
discerned, but it is almost needless to suy that out in the open 
a seed rarely germinates, and when it does, its-delicate leaves 
and shoots are speedily browsed to the ground, and the plant 
killed. 

Thus, to resume : Sandal grown in exposed situations yields 
a heartwood generally only of use for burning and distilling ; 
natural reproduction has been much reduced latterly, and 
may be expected tobe more so in the future, Taking the 
province through, the greater part of the fine carving wood 
is produced in the numerous patches of garden land—* nut 
topes,” in country-bred phraseology,—studding the face of the 
plateau; if the supply is to be kept up, plantations must be 
made, aud, sites and other conditions being under control, 
none but first class wood need be produced in them : the pro- 
duction of sandal wood being purely a question of revenue. 
Unless these plantations can be shewn capable of producing 
a high percentage on the cost of their formations, there is no 
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reason for their existence; if they can, the funds so provided 
would afford a valuable means of planting in a country which 
much needs it. 

The crop value of a fully-stocked sandal plantation ent at 
40 years, supposing it at that time to contain 100 mature trees 
per acre of a net value of Rs. 80 each, will be Rs. 3,000 per 
acre. Of these two factors 40 and 30 we will consider the 
latter first, In 1874-75 in the Hassan district, special sanction 
was obtained for the uprooting of trees only top-dry. Those 
taken up under these orders were inferior to that which might 
be looked for as the produce of a regular plantation, but wero 
older—probably in the mean 25 years. Good and bad, they 
realized as their net value about Rs, 28 per tree, asum rather 
below than above what may be considered as the value of a 
fairly grown tree anywhere in Mysore. This group is taken 
as an example ; because, under exceptional circumstances, living 
trees were allowed to be cropped, and hence the great mass of 
Jong-since-dead rotten rubbish which in a collection of purely 
dead wood, would vitiate our figures, was absent. The collec- 
tion, however, still contained a certain number of damaged 
trees grown on open land. This and the cost of a scattered 
preparation necessarily much heavier than it would have been 
in the case of a regular plantation, make the estimation of Rs, 
80 as the net value of each plantation tree, a safe one, Four 
yearsago in the course of sandal collection in the Hassan 
District of Mysore, a tree was felled girthing eight feet and 
yielding 1} tona of good heartwood. This giant, which ought 
to have been preserved as a specimen, was rooted in sandy soil 
on the banks of a perennial river. Its value would be some- 
thing near a thousand rupees. With regard to the mainte- 
nance of the present rates in the future much official informa- 
tion has been collected and need not be repeated here. While 
the collection of wood has been in the hands of the Forest 
Department, the latter’s work has been in great measure con- 
fined to the utilization of the refuse left by the wretched work 
of the numerous staff of men formerly employed for this pur- 
pose, and yet, on the whole, prices have considerably risen. 
Though the market for sandal is extended enough to protect it 
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from sudden fluctuations, it is almost confined to the Enst. 
One would wish to see the development of adirect trade like 
that of coffee, between the Western Coast and Europe, where 
thera is said to be a great and increasing demand for wood 
adapted for carving, and sandal with its world-wide fame 
ought to be cheaper and more used than itis, Its reputa- 
tion is indeed due a good deal more to its perfume* than its 
structure; and for fine hard carving or engraving it is dis- 
tanced by many other woods growing in this mild equable 
climate: an Italian summer with a tropical sun, as some one 
happily described it, Sandal is what would be termed rather 
open in the grain and it is besides very liable to split. The 
medullary rays are comparatively coarse, long, and straight ; 
the pores or vascular openings on the transverse section fill 
up about half the superficial ares. As we understand Dr. 
Brandis’ wood classification, sandal would come under class 
IA2. This form and arrangement of the medullary rays, 
combined with what appears under the microscope to be an 
unsually straight disposition of the woody fibre cells, may be 
held responsible for sandal’s unfortunate facility for splitting 
radially when drying. A depreciation of about 20 per cent. 
in value, for the finer sorts, takes place regularly from this 


A speculation hora arisae—how comes sandal to have this odorous oil? Ta thera 
anything peculiae in the aoil in whish it grows, oF in the air in which it assimilates P 
‘We thin not. ‘The climate of Mysoro is eminently suited to it—the tree's own, in 
fact, anda hotter, ooldor or brusquer one would be bad as it doy from this etan- 
dard. The tree displays, too, no idiosyneracy in ita choice of Tt looks well in 
ono in which any other tree might be expected to look well, and it ia widely distributed, 
Of what uso to the species then is its essential oil? Not ‘functional probably, since it 

absent in all the organs of growth and reproduction, not oven appearing till the tree 
js alrondy advanced in life. We know that while the complicaied changes which 
assimilated matter undargoos, bafore it is finally fixed as formative maticr, aro going 
on, (metastasis), cortain bya-products ara formed whieh ars of no further use fo the 
apécies, which indood lio henceforth inactive aad secm to have escaped tho sito-chomical 
grasp of the plant. ‘Tho erystala of ealeio oxalate found in the cells of many apecios 

instance. They are of no further use to the plant, and a German physiologiat 
‘an ingenious and natural explanation of their presence, Mny not sandal 
oi} occurring originally aa a bye-product have been increated by evolution to serve 
tha purpose it now doos, that‘ia, to protect the ligneous tismue of the tree from tho 
effests of wounds, ingeets, fungoid rota and injuries of all kinds. Tho tree ig, at least 
as much ag any other, a sufferer in this way ; and from ita slow growth, softich wood, 
and goneral constitution loss able to rosist, Tt altngather declines tha battle for light 
fought out in dense forosts, a battle wo know the hard wood. trees of Europe fight and 
gain in virtue of their superior longovity, a longerity more than doubtfully dependent 
on their ability to keep their hearts sound by the deposit of matier analogous in thie 
way to sanlala oil, Tho rota of anndal are peculiarly exposed to injury, and. thoro 
the ossontial oil accumulates first and in the greatest oon as the thiokon- 


ing of tho cell walls and their withdrawal ftom the active functions of young cells 
Jenves thom liable to altauk. 
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cause, while the wood is lying in the stores, between the 
time that the billets are prepared and sold. It is said 
that the only way to season the wood so as to preserve it 
from cracking is to bury it in its own saw-dust, a plan 
which we have found to be partially successful on a small 
scale, It is matter of experiment to ascertain whether the 
cost involved in keeping the wood for an extra year in large 
covered pits, where it would be sheltered alike from diurnal 
variations of temperature and the dry land wind from the N. E., 
would be much more than reimbursed by the enhanced value 
of the wood so scasoned. Sandal’s present prico in Europe 
seems to place it out of the reach of the German and Swiss 
carvers, the Paris and Tonbridge Wells knicknack et hoc 
genus omne, butif a sandal trade were to arise in this direction 
it might also draw along with it some of the ebony now lying 
about the Ghaut forests, where not unfrequently one stumbles 
over billets of heartwood all ready for the market, prepared 
by the rapidly rotting agency of a steamy climate. 

With the idea of inducing ryots to grow sandal themselves, 
or at any rate not to molest natural reproduction, a percentage 
on the value of trees taken, was some time ago allowed to 
holders of cultivated land, the percentage increasing up to 
15 with the number of years of occupancy—a rule most ad- 
mirable in itself, but so difficult of application that it had to 
be abandoned. Could the amount be fixed on the part of the 
Forest Administration, it is not easy to see how an undue 
lining of the village accountant’s pockets could be prevented. 
With regard to the sandal monopoly itself, no one seems to 
know much about it, and there appears to be no record of the 
time when it did not oxist; but the respect with which the tree 
is regarded by all classes ia a deeply-rooted and pleasing 
feature of the Kanarese mind. Auy rapid abolition of the 
monopoly would be pretty sure, in the first instance, to open 
the door to much roguery, as it would take at least a generation 
before the measure were thoroughly understood. It will pro- 
bably, however, never be contemplated seriously to interfere 
with an indirect tax so firmly rooted and bearing so exclusively 
on an article of pure luxury. It does not follow either, that 
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throwing the market open would be supplying it. Private 
speculation would fight very shy of planting the tree to any 
extent; riative, from the fear that Government would some day 
take back its own ; and European, from a natural disinclination 
to embarking in en enterprise of which the first fruits would 
not be realized till after a residence of 40 years in a tropical 
climate. Both in fact would have constantly before their 
eyes the reflection that under a native administration money 
might not be as abundant in the state coffers as it has been, 
and that such an easy and popular way of realising it, as the 
sandal monopoly, would be likely to be resumed. 

If there is nobody in Mysore likely to grow the tree, the 
sare reasoning does not apply to other countries which have 
not the fear of an immemorial Government right before their 
eyas, and our factor might be seriously perturbed by the con- 
sideration that unless something is done to extend the market, 
or at any rate supply it with: the best produce, it may be 
gutted from elsewhere, notably by thé exercise of that energy 
which invariably seizes tho Madraseo when he rises o few 
thousand feet above sea level. True, he has difficulties to 
contend with; he only holds the fringe of the tree’s habitat, but 
quite enotgh to make him a very important item in the stock~ 
ing of the saudal market of the fature, Ilere, in Mysore, 
going west beyond fifty-five inches of raia the tree can be 
discerned suffering from the cold and wet of the monsoon. 
Occasionally there in well-drained and sheltered situations it 
springs ap in great numbers, but falls an early prey to @ tor- 
toise-shell-coloured borer which eats out its stem like senzera 
coffeophaga does that of coffee. The perfume also becomes 
Tess powerful and the wood lighter—what one would have 
expected in a damper climate—but there does not appear to 
be a loss of odour like that shown when the tree is grown 
artificially altogether out of its own country. The Hassan 
District of Mysore is pretty well the centre of the tree’s range 
of growth and its sandal enjoys a certain repute of its own. 

Let us now look at the 2nd factor (40), taken as the age at 
which sandal, under ordinary favourable conditions, attains 
its  exploitabilité commerciale,” or dommercial maturity, The 
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artificial production of the tree, ns has been rbnis.ted above, 
can only be defended on purely financial grounds; amt 
so little “ en massif” that the mean individual term’ 7 
taken as closely approximating the collective term—a 
Plification, The commercial maturity of atree or block of 
forest may be expressed loosely and briefly as the time at which it 
pays beat to cut it down, more exactly as, the age, ent at which, tt 
will produce the highest percentage on tts cost or on a theoretical 
capital value—cost or value including original expense of 
formation, wpkeep, ground-rent, and in fact all working ex- 
penses. Ground-rent, or the value of the space occupied, 
must always be included, though none be paid ; since by putting 
off cropping for a year we lose # year’s growth out of the 
succeeding crop. 

Many years hence it may be possible to apply the full equa- 
tion CS aia (where C=capital value: R=revenue: t= 
interest rate : n=number of years or rotation); each homo- 
geneous block being cropped at a term correspondiag to the 
greatest value for (c); but at present the necessary data are 
wanting. 

‘We are considering here the simpler case of a plantation of 
pure sandal, taking the total cost of formation and upkeep as 
compared with the value of the resulting crop, enquiring what 
is the profit or loss on the transaction. The power represented 
by (n) in the formula for compound interest is a very important 
one, and here again the meagreness of our data is forcibly felt. 
An exact meau value for (n) could only be obtained generally 
as the result of systematic observation over a regularly worked 
tract, and in the case of sandal, hardly, except in an old establish- 
ed plantation. A good approximation to the truth might have 
been got at by a periodical examination of individual cases 
with well-authenticated ages; but general enquiries from how- 
ever great a number of persons can be but little relied on. 
‘We have utilized a few days’ leisure in the attempt to find what 
we hope is nearly the term of the commercial maturity for 
sandal, visiting trees whose age was said to be known, examin- 
ing the evidence tendered and estimating from appearances, 
forwards or backwards, In doing so “the physical maturity” 
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has been included ‘wherever possible, this being of interest 
aa that at which the natural grown tree is cropped at present, 
Tt ‘waa intended to uproot, prepare and weigh the heartwood 
in each case examined, but this was found impracticable 
with the time at command ; and from authenticated ages occur- 
ring so frequently in damaged trees, misleading figures would 
have been obtained, It is, besides, easy to estimate within a 
few years the term at which the commercial maturity falls 
by observing the development of the heartwood—at what 
depth the perfect duramen is below the surface at different 
heights up the trunk, and how far into the branches it has 
extended. It is a general rule that a tree of any cut has 
reached its commercial maturity, shortly after it has attained 
its lowest marketable standard, and that the term cannot be 
Jong deferred after any sudden rise in the tree’s price. San- 
dal, till the perfoct development of its heartwood, is only of 
use for firewood; but the duramen once formed, auch a sudden 
value is developed, that the maturity is fixed at once. A tree, 
with the heartwood at a general depth of two inches below 
the surface, cannot in a year acquire an increased value equal 
to the interest on its present selling price p/us the value of 
the space it would occupy. With these remarks we will pro- 
ceed to marshal our cases, always apologizing for an amount 
of detail which only the importance of the subject could 
warrant, 

lst Cast.—Age known to Dasd Gowda, of Mudagerri, in 
whose field the tree is, from his having a distinct recollection 
that when a boy he jumped up and pulled the tree over to get 
fodder for his goats. The tree wa8 then of a total height of 
two big men, The tree shows a decided bend just above 
the root, and an examination of the first and subsequently 
formed branches is confirmative of the story. Considering 
the sizo of tree which a goat boy could bend, its stated height 
at that time aud its general surroundings, its age then could 
not have heen much above or below six years. Witness, who 
apeaks freely and intelligently, and has no motive for stating 
anything not the truth, gives his own age as 59 yenrs. He 
Jooks like it. Subtracting ten years for his goat-boy age 
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and adding six, we get the present age as nearly 
fifty-five years. ‘The mean girth of the trun lie, foots i 
inches, height nine fect to branches. General depths atl 
wood 1} inches, and it extends into the larger branches. The 
tree is some years past itaC. M.; from all appearances about 
fifteen, so that the term in this example may be estimated at 
forty. 1n the same manner eighty might be taken as the term 
of its physical maturity, . 

It may be worthy of notice, as illustrating the comparative 
slow growth of sandal, that this small tree is growing by the 
side of a large tamarind, girthing 7 fect 2 inches nt 6 feet 
from the ground, 75 feet high, and with a spread of branches 
24 yards across, Witness states that he can diatiuetly 
remember the young tamarind coming up, about ten years 
after he had nearly snapped the sandal tree. Except for the 
bend, which it received in its youth, our example has grown 
under generally favourable conditions on a good loose soil aud 
fairly shelterod situation, Mora under the shade of the big 
tamarind, ia another sandal, age unknown, straight, bealthy 
and well-grown, girthing three feet. 

Case 2.—This is a tree grown under the most favourable 
conditions conceivable, with its roots in the made earth of a 
tank bund about four fect below the mean level of the water 
in the tank, its trunk sheltered and forced up by the proximity 
of other troes, Total height of the tree is fifty fet with a 
yegular tapering trunk separating gradually into branches, 
The same wilueys remembers, when a lad of about fifteen years, 
removing the hedge of a little vegetable garden and finding 
in it a whip-like sandal sapling of about his own height, 
say 5 years old. It bent over when the hedge was gone, but 
he straightened aud bent it against a neighbouring tree. He 
has seen this tree—tho sandal sapling—every two or threo days 
since in passing along tho tank bund, and is certain of its 
identity. There are, therefore, grounds for believing that our 
example is, within one or two yenrs, 44 years old now. At 
the base the heartwood is imperfect and 8 inches deep: at 22 
feet from the ground there is none, Its C, M. cannot be esti 
mated to fall carlier than 15 or 16 years hence, or its C. M. has 
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a term of Ra 
embes at sompry terd about 120 years. Tts girth at the bnse is 2 fect 
feesie 2 ahca, and its total height 50 feet. 

Casn 3.—Tree growing on a rather stony soil in an exposed 
situation, on the border of a field belonging to Kungalalli 
B4dé Ganda, who remembers this tree as a sapling from the 
fact that when a young wan and digging on the border of his 
field he got into some trouble for, destroying three or four 
adjacent sandal seedlings. He says he was then about 18 
years, or, what is a good deal more to the point, that this 
occurred the year afier Coorg was takeu by the British. ‘This 
latter event happened in A.D. 1834, so that the age of the 
tree may he now pretty confidently put down as 43 years, Tt 
is long past its commercial maturity—stag-headed, hollow, 
and evidently from the aspect of the leafage making no 
growth, It girths 2 feet 11 inches at the base, and like so 
many sandal trees divides almost immediately into two. Its 
total height is ouly 17 feet, and it may, in fact, be taken as a 
good example of the inferior class of tree noted above. It 
is a nearly worthless specimen prematurely old—the total 
weight of its heartwood and root was found to be only 97 tbs. 
Its OC. M. probably fell 15 years ago, or with a term of 28 
years, and it would probably have carried on a sickly existence 
for about 20 years more, giviug it a physical maturity equal 
to 63 years, 

Case 4,—Within o few yarde of the preceding, but ona 
soil slightly moister and Jess stony, is a sandal troe of a tota)- 
ly different aspect, with the firm, fincly-rongh, reddish- 
brown bark, and the broad lustrous, dark green leaf of the 
tree in its prime, It has, like its suffering neighbour, received 
many bark wounds, but they are all healthily closed or closing 
over. When the previous tree was a sapling, this, in the re- 
collection of several men present, was of a size which they 
described and which would make it then from 20 to 30 yeara 
old and now about 65. There is further evidence of its age, 
in the statement of a man who cultivates the adjoining field 
and who remembers it as a tree of the thickness of hia leg, 
54 years ago when there wasa famine, This would make it 
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now about 64 years old, It has no signe. of iting “sur le 
retour,” though the heartwood is at a mean depth of -2 inches. 
It has evidently attained its commercial maturity, but if ix 


difficult to say how long since, thongh 20 years may be taken “¥ 


as the outside limit and ten as the mean. Its commercial 
maturity may thus be estimated at 55 years, and its physical 
za somewhere near 110. Its dimensions are, girth at the base 
4 feet; total height 30 feet. 

Case 5.—A fine tree, growing in a lane just outside the 
village of Ijapur, whose Patél says he remembers it 40 years 
ago being aa thick as his wrist, Its age moy be estimated 
at 45 years; meau girth 8 feet 4 inches; total height of 
tree 30 feet; spread of branches 10 yards across. It is 
in the full vigour of growth, though it has received some 
bark wounds; on a soil which is stony below; but the 
roots may be traced running far and wide into the pulverized 
mould of the adjoining fields. Heartwood at a mean depth 
of two inches, Trew’s C. M. may be estimated at 35 years; 
its P. M., at 80 or 90 years, 

Cast 6,— Further up the same lane is another tree known to 
the same witness. Its age is about 30 years, Growing on a 
loose field soil, with little stone below, and receiving occasional 
drainings of liquid manure, it is an example of a very rapidly 
grown tree, but subject, from its position, to a knock from the 
yoko of every passing plough, it has suffered to such an oxtent 
from bark injuries as to be practically valueless. Trunk has 
a mean girth of three feet four inches and a height of five feet. 
It would only afford the class of wood known in the sandal 
stores as ‘“jajpokal.” The heartwood is at & depth of two 
inches in the branches and the tree may have attained its C.M. 
five years ago. 

Cass 7.—Tree growing on the edge of a dry bank above a 
lane leading from the village of Bobagalli to its well. A very 
old inhabitant who stated his age to be 76 gave a description 
of the tree as he could remember it when a boy. It must have 
been then about 20, and now close upon 96 years old. Girth 
at base 2 feet 8 inches; trunk 20 feet high; heartwood at 
a mean depth of three inches, but mixed up with much 
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imperfect sn, the result of a continuous infiction of bark 
io which, from tho tree’a position, it has ever heen 
It is of course impossible to estimate the O.M.; the 
P.M. may be taken as falling at 110 or 120 years, nx the trea 
does not appear likely to immediately terminate its wretched 
existence. 

Case 8.—This is a collective ono, consisting of 7 trees 
growing under very favourable conditions on a tank bund with 
water on one side and @ cacoanut plantation on the other. 
They were put into perfect form by the proximity of shade 
throwing species, and probably a finer lot could nowhere be 
found, Their mean dimensions are: girth at six feet, two 
feet 94 inches; height of trunk 274 feet; depth of heartwood 
14 inches, An extremely old man of respectable connections 
atated that he could perfectly remember the circumstance of 
tho hedge round the plantation having been put up on the very 
days that news was received of the fall of Seringapatam, and 
that the bund was constructed during the ensuing wet weather. 
There is, therefore, evidence that the group of trees on the bund 
are not more than 76 years old. Now this bund is in a line of 
traffic ; hird-borne sandal seed would germinate readily enough 
during the first year in the newly made earth, and birds would 
come in numbers for the sake of the grubs; afterwards fewer 
hirda wonld visit the place, and it would be searcely poasihle for 
aandal seed to produce plants on the open hard ground. Still 
later, the up-growth of species of easy reproduction, and the 
development of those sown in the first instance, would again 
bring in the conditions necessary for sandal’s natural reproduc~ 
tion, and one would expect to find alongside the seven old trees, 
others of all ages, but of a markedly younger appearance. Thig 
is in fact observable. These seven trees are, therefore, probably 
75 yeara old, but certainly not older. Taking allthe ciroum- 
stances into consideration, and the assumption that they are now 
75 years old, they must be credited with a commercial maturity 
whose mean term is 50 and a P.M. of about 120 years, 

Case 9.—A tree ina very conspicuous position, on a stony 
bank, just outside the village of Hulkunda, blown over years 
ago into an almost horizontal position, but nevertheless in fair 
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growth at the present time, though the upper surface of the 
trunk under the abnormal exposure to the sun and bark 
wounds isa gaping hollow. ‘There is evidence that this tree 
is now 25 years old, and an examination of the heart-wood shows 
that it ia just attaining its C. M. No reliable estimate can be 
formed of its P, M. 
Grouping these results we have for trees grown under the 
best possible conditions :— 
Case 2: C.M.=61: 
Case 8: C.M.=50: 


Mean C.M.=51: Mean P.M.=120 
Grown under favourable conditions— 
Case 1: O.M.=40: 

Case 4: O.M 
Caso 5: C.M.=385: 


Mean C.M.=43: Mean P.M.= 92 
Under adverse cireumstances— 
Case 6; C.M.=28: 
Case 6: 
Case 7: O.M. 5 
Gase 9: C.M.=27: 


Mean C.M.=27: Mean P.M.= 89 


These averages show coincidence with the results one 
would have anticipated. The first group’a drop is more value 
able than the second, and its C.M, falls little later, It must 
not, however, be forgotten that the short term of the C.M. in 
the third group is by no means sufficient to render the value 
of its crop comparable commercially with that of the firat two. 
The P.M. exhibits a gradation of longevity, as steady as could 
be expected from the few examples taken. More cases were 
examined, but the evidence rejected either from ita indefinite. 
ness or from @ suspicion of interested motives in those tending 
it, The growth sandal makes during the first five or six yenré 
of its life under varying sutraundings is fairly well known, and 
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the error iu what one may perhaps be permitted to term the 
prehistoric age of our cases may be set down as small, Plan- 
tation-grown trees would generally be under conditions as 
nearly ae possible similar to those in group 2, but the hest 
obtainable plantation site would be pretty sure to contain 
stretches of inferior soil—stony, dry and hot—when the crop 
would come to an earlier maturity. This would tend slightly 
to lower the general term for the plantation, which in group 
2 is 43, These then are the grounds on which we have aasum- 
ed the ‘value of the 2nd factor to be 40. If ijerrs, it is 
probably on the safe side, General opinion woulf*reduce it, 
Talk to an intelligent countryman on the subject, and he will 
tell you that sandal is ripe at 3 years, and by ripe he means a 
more advanced. age than that corresponding to the commercial 
maturity, Assuming, therefore, Rs. 8,000 per acre as the crop 
value of a folly stocked sandal plantation exploited at 40 
yeare, let us tur to the cost, This, for a large regular plan- 
tation, may be set down as Its. 60 per acre—Rs, 30 the first 
year; Its, 8 the second, for weeding; and Ra. 12 the 
present value of protective charges during the rotation. 
‘The latter item, more than the first two, would bo influenced 
by local circumstances, and where an extensive system of 
firepaths was necessary, would be much increased, for sandal 
could never be grown with sufficient cover to altogether 
prevent the formation of ground herbage. As a set-off 
against thie, in most localities where sandal plantations 
exist or might exist, grass has a value, aud the hay crop 
would probably pay the protective charges. There is, fur~ 
ther, this to be borne in mind, that a forest of pure sandal 
would be an wnwise arrangement, and a forester’s first care 
would be so to mix shade-throwing species with it as to ward 
off an intensification of evils like those attendant on the laying 
down of pure oak. The financial results of such an under. 
taking would be got at neatly by a simple sum of proportion 
from the data afforded by a theoretically pure sandal planta. 
tion, and the whole would present the grateful picture of a 
work of public utility, public beauty, and public gain. For an 
aren fully stocked with sandal we have taken Rs, 3.000 as the 
xl 
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crop value, and Re. 852 as the cost of formation and up-keep, 
calculated at 5 per cent. compound interest up to cropping time, 
leaving Rs, 2,648 as the net profit per acre; or, in other words, 
money invested in this way will give nearly 11 per cent. per 
annum (more exactly 10) during the first rotation of 40 years, 
The original and subsequent cost of the plantation is saddled 
with an increment of 5 per cent. at compound interest ; becaust it 
would be on these terms that Government, if a borrower, would 
obtain money in the market, Contrast this yield of 11 per cent. 
with the 3 and 4 per cent. of the valuable oak and beech forests, 
close to their market too, in the Paris basin. A country which 
can show the formor figures ought to be facilis princeps in 
forest matters. The mean yearly revenue from sandal in My- 
sore—all of course the natural grown tree—taking eight years 
from 1867 to 1874 has been Ra. 2,30,554, neglecting fractions, 

Beyond the first rotation it is of less practical interest to 
look forward, but there is no reasonable ground of doubt that 
natural reproduction could be relied on for the second. Sandal 
will not coppice, properly speaking, but a partial ent throngh 
or 2 complete section of any of the long lateral roots will 
almost invariably produce a cluster of vigorous shoots. It 
pays to take sandal out by the roots instead of merely cutting 
it down, so that the act of cropping # sandal area would put 
the ground into the best state for the two elements of natural 
reproduction. How far the tree resulting from one of these 
root-shoots or suckers is inferior to a developed seedling, does 
not appear to be exactly known, but there is every reason to 
anticipate the easy production of a large undergrowth of seed- 
lings in a properly regulated mixed sandal forest. The tree 
seeds profusely every year beginning often at the tender age of 
four ; and under a good “ coupe a’ ensemencement” one or two 
years ought to suffice for the regeneration of the coupe. In 
stating Rs. 50 per acre to be the present value of the total cost 
of a properly appointed sandal plantation we do not wish to 
ignore the fact that the species has hitherto been propagated at 
a much less cost. The results, however, are not such ns could 
enter into calculations of the yield of an evenly stocked area or 
indeed find any ready expression in figures, It may doubtless 
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be often advisable to sow teak and other species in situ, The 
habitat of teak is a wetter one than sandal’s; it has a 
strongly penetrating tap-root, enabling it often ta hold out 
against drought during its first hot weather ; it is in some res- 
pecta hardier and grows sooner out of danger from browsing, 
fires, &c., than sandal; and lastly, it has a small seed eminently 
well protected, while sandal’s, in size and shape like a small 
marble, its soft albumen protected merely by a thia shell 
crumbling beneath the presanre of the finger and thumb, is 
exposed tu a host of enemies and has to run such a gauntlet 
of dangers that, under the most favourable circumstances, 
rarely more than five per ceut. of the seed sown ever germi- 
nates, A sudden exposure to the sun dries up the seedling, 
@ few days’ sojourn under water, or in a soii holding water, 
rots it. Ifsown out ia the open before June, it stands a good 
chance of being eaten, or dried up by a fortnight’s fine 
weather ; if sown later, its roots are not more than three inches 
below the surface when the hot weather is again on it, and, 
wusheltered, it must div. 

From news received of a sandal plautation established by 
the Madras Forest Department on the slopes of the Neilgher- 
ries, it seems that, there, the planting out of regular nursery 
raised plants leaves little to be desired beyond a cleapening of 
the process. There, labour is scarce; here, almost every wherg 
in the tree’s habitat, it is abundant. 

After germinating, saudal keeps its cotyledons and stored 
up albumen for some time below ground; and the radicule 
develops into a fleshy hock-shaped shoot of which the elbow 
is all that appears above ground. The plumule may, or may 
not, when it lifts itself erect, bring up the cotyledons along 
with it, but tho young etem, at this period, from an inch or so 
below the ground to just above it, develops round its central 
fibrous tissue an amount of soft white sncenlent matter 
(parenchyma), which looks something like e young radish, and 
which seems to constitute au article of food acceptable to more 
than one species of insect, The “Ringer” (Ayrotis segetum) 
is sometimes a regular plague, and grasshoppers abundant after 
the rains seem fund of taking an occasional bite, which must 
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be a small one, not to do the delicate plant very serious injary 
or kill it. On a cold wet soil this soft matter is apt to rot off, 
killing the plant in two or thre days. 

Now, in a nursery, these infantile infirmities ean be guard+ 
ed against; out in the open, all that is left us is a practical 
demonstration of one side of the Darwinian theory. We can 
to a'certain extent imitate Nature’s prodigality of means, seed 
being so abundant and so easily obtainable ; but we must look 
on with folded arms while our innocents are dying around us 
and leaving after the first hot weather a remnant too scattered 
to be economically protected from browsing and fires, which 
aro then the only dangers to be feared. An examination of 
afew nursery beds shows that great differences of original 
constitution exist ; and this, in a thickly sown nursery, can 
easily be taken advantage of, by only putting ont the best 
formed individuals, Out in the open, though, varying sur- 
roundings have a great deal more than anything else to do 
with the first year’s survivals, These are generally in groups, 
and afterwards, il is easy tu couceive, the Gllest would outlive 
the yest. From & nursery we get the best constitutioned 
plants, sowing the luckiest from in situ, 

We should, perhaps, before dropping the subject, offer a few 
remarks with regard to the maturity at which the natural grown 
tree is now cropped. This, as has been already seen, is that 
known in text books os the “physical,” whose term is that of 
thetrees’ physicul existence ; and it will be almost needless to add, 
in European practice only, finding its application in the case of 
individual trees left for ornament in parks and picturesque bits 
of forest doing duty as primeval shade. Caution in forest 
matters must ever command respect from a consideration of 
the irreparable effects of precipitancy, but in the caso of 
natural grown sandal left on foot long after it has attained its 
commercial maturity, it is simply leaving x valuable article 
scattered all over the country either not realizing a fair per- 
centage on its capital valuo or in @ positively deteriorating 
condition,* All individual trees or blocks of forest, leaving out 


* This in our opinion is the actual state of things at present oxistant in Mysore, 
and ia the outcome of a rule limiting the collection of sandal to a far too low 
maximum, 
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very exceptional instances, are worked, whether by forethought 
or chauce, at terms which can bo referred either to the 
“ commercial” or the “economic” maturities, the latter being 
the practical realization of the “exploitabilité absolue” and 
the one generally applicable to State Forests. Passing over 
the various terms corresponding to these two maturities, and 
not cropping sandal till the realization of its “ physical,” is 
certainly striking owt a bold and novel line of forest pro~ 
cedure, Up to the absolute maturity, there is the argument 
that the tree, though in fact an only partially productive capital, 
is still in tho vigour of its growth, is absolutely increasing in 
value, and is shedding yearly thousands of seeds of which one 
ina million may eventually become another tree. Passed this, 
the crop very soon begins to deteriorate—left no one knows 
where, exposed to occasional peculation, and more than 
occasional injury at the hands of people in whose way it 
happens to be, shedding seed it is true, but less abundantly 
than before, and not the kiud which ove would choose to pro- 
pagate from. For the individual absolute maturity of sandal, 
the term would probably, in the mean, be found to lie between 
65 and 65 years. Unfortunately the mean yearly increment 
of sandal under specified conditions is not known and no 
recorded measuremonts or other data exist for its determi- 
nation, We have never been able to make out rings clearly 
annual in sections of woods of any sort grown in this climate, 
except, porhaps, teak ; but it is more thau probable that for 
some others they do exist: in sandal the rings are not yearly, 
and are rarely countable, Saudal cropped at, say, 70 years 
would have little or no more whitewood on it than it has now 
at 100: the cost of preparation on the whole would be lowered. 
from the fact of the collection being in that case confinable 
within a definite area, instead of extending over hundreds of 
square miles, All immature uprootiug could be readily prevont- 
ed by requiring a ring of bark to be left uustript round the 
centre of the tree, if indeed the plan were not adopted of 
sending the up-rooted trees to be prepared tx toto at the khoti 
where, in many cases, the sale of the whitewood as firewood 
would repay the cost of transport. 
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It is beyond dispute desirable to establish as early as possible 
some management scheme for working the natural grown tree, 
and to do this the first requisite is that the yearly cropping 
area should be brought within defiued limits. There is reason 
to suppose that the prosent yearly collection is below the annual 
production.* In order to retain the present crop, while reducing 
the present yearly cropping area, we must conseut, at any rate, 
temporarily, to a lowering of the cutting term. Supposing the 
term for cropping were lowered only thirty years which would 
still leave it in our opinion above what it ought to be, a golden 
opportunity for regularization without loss would be presented 
from the fact that an immenge quantity of marketable material 
would be thrown on the Forester’s hands, which he could 
realize by cutting all trees above a lowered maturity over small 
areas very nearly as profitably as by cutting all trees as they 
attained their physical maturity over the whole district. The 
reduction of the present large cropping area would reduce the 
working expenses and act as a set-off against any loss of 
material resulting from leaving dead trees on foot for some 
years in the coupes falling af the end of the rotation~an evil, 
which though uurecoguized, exista to a large but uuknown 
extent under the present system, where the nominal cutting 
area is so wide as necessarily to leave portions of it unvisited 
for many years by the collecting agent. Supposing this plan 
adopted, one would be able during the first rotation to esti- 
mate from the different sizes of each year’s coupe, what waa 
the relative richness in sandal of the various areas traversed. 
At the end of the next rotation the meau yearly increment of 
the district, or whatever was the unit of area worked, would 
be ascertainable, since we should know that over a certain 
area, a certain number of trees had, in a known time, 
reached a ceriuin stuudard, uud a satisfactory working-plan 
based on this and collateral knowledge could be drawn 
up. In our ignorance of the sandal “ pogsibilité” it would 
be well to preserve the present sanctioned collection, 


% Boven years ago the Forest Department applied iteslf to the task of bringing in 
the dead wood left by their predecessors in the work of collection, through a staff of 
maongare working under the Heveuus OMocrs, and it is til bringing in dead wood, , 
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slightly augmented, for the first rotation, and means might 
be taken by cautiously giving out petty contracts over small 
areas in the coupes falling at the end of the first rotation, 
to prevent 2 large accumulation of dead roots and stumps. 
For natural grown sandal, it is scarcely necessary to observe, 
that, cleanings, thinnings, and in fact all prefinsl cuttings are 
impracticable, Nothing better than selection culting would be 
possible, but selection cutting at random and selection cutting 
over definite areas, in rotation, with a knowledge that we are 
working within our “ possibilité” makes all the difference between 
regular and irregular exploitation, What the French call jardin- 
age regularisé, when applied to their higher mountainous coni~ 
ferous forests and furetage in the working of many coppice 
forests of the south, is distantly what one would desire to see 
applied here. 

A sandal census of Mysore and Coorg has long been talked 
of, and efforts under compulsion in this direction have been 
made from time to time. A close individual examination and 
accurate classification of each tree would look well on paper and 
be of some nse in drawing up @ working plan, but the expense 
of such a proceeding, with the necessary testing and connter 
checking of the work, would be enormous, and quite out of pro- 
portion to its small utility. A rapid enumeration and throwing 
into classes is of little use as a forecast of future crop, since one 
tree of uceriain age and class might, from circumstances, bo 
worth ten of its fellows ; and another looking exteriorly the same 
might have no value at all from the retarded or non-development 
of its heartwood. In the semi-ma)ndd taluks which are al) 
full of sandol, enumeration is in places impossible, owing to 
the dense thorny thickets in which the trees occur. Here 
original and test work cannot be got to agree. Old mature 
trees require a path to be made to bring them out by, and 
nothing short of cutting down the whole thicket, an act which 
would in itself ruin the greater part of the sandal,” would 
make an enumeration correct or au estimate of contents of any 
value, 

Taking a general view of the forest situation in Mysora, it 
might be described as presenting a plethora of sandal with a 
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poverty of most else which makes exploited woodlands 

valuable, and representations something to this effect have, wa 

believe, been made from time to time by the local authorities, 

Time presses ; but here we touch on politica and must cease, 
Kap Hanot. 

[The accompanying figure is an attempt to show graphically 
the loss undergone in cutting sandal at a term any other than 
that corresponding to its commercial maturity. Sandal is 
perhaps the only case in which a diagram of this sort would 
be fair, Other woodlands have various indefinite advantages 
attendant on their up-keep, improvement of soil, civilizing 
pewer of cheap timber, climatic influences, &., but the pro- 
duction of sandal is purely a question of rupees and years, 

A BC is a curve representing the market value of an 
ideal acre of sandal at different ages, 

EC HH represents the growth of a sum at 5 percents realizable 
by cropping at the term of the commercial maturity. Below 
(C) there are two values for the stock, a real represented by 
the lower curve, and a prospective or discount value by the 
upper. Above (C) the distance anywhere between the two curves 
read off along the “rupees” line, represents the loss by not 
cropping at the commercial maturity. The loss by the present 
system of not cropping till the physical maturity is arrived at, 
is greater than admits of graphical representation on a page 
of the “Indian Forester.” By waiting till 71 years the loss 
is seon to amount in round numbers to a lac of rupees per 
acre, ] 
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On some of the Results of Forest Meteorological 
: Obserbdations. 


In last Nevembet’s number of tho Revue des Eaux et Forcta, 
M. Ronssean gives the results of some further experiments to 
determine the value of different kids of trees in absorbing the 
rainfall and regulating its discharge so as to obviate the sudden 
rise of streams and rivers by the reception (all at once) of the 
bulk of the rainfall pouring off the mountain slopes. In July 
also, tho readers of the Revue will recollect, M. Rousseau had an 
interesting paper “ Le cours d’eau dans L’Aude.”* The conclusion 
then was that for reboisement works, destined to cover the slopes 
which directly fed the river bed and gave rise to sudden flooda, 
evergreen trees were to be preferred (such as Quercus iler) or 
coniferous irces; the reason of this is that they afford protection 
against winter as well as summer rainfall, aud are particularly 
good at furnishing a layer of absorbent humus. For three years, 
as far as his experiments lad gone, M. Roussean found that for 
all seasons equally, Quercus ilee allowed ouly about one-half the 
rainfall to reach te ground. 

The year’s results (1875) as to rainfall were :— 


Under tho trees. . — Outside the forest, 
Int. mm, 
Winter we ae SG 1793 
Spring we vee BL 162-7 
Summer... wee 1698 “803-8 
Autumn. wee 1621 8231 
— 
For the year .., ae 4714 968-4 


A very heavy and continuous downpour, such as that record- 
ed between the 21st—24th June 1875, and which caused enormous 
damugy, shows, as might be expected, a less favorable resull; for 
the leaves having got soaked and wet all over do not continue to 
offer the same dispersive resistance to the fall of the rain 
drops, and the air also having been fully saturated is less ready 
to take up more moisture, its reduction in temperature also help- 
ing thie effect, 


* Translated in our last No. for January 1878, 
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During that storm 108 millimetres reached the soil under the 
” leaf canopy, and 162°2 outside it. Even this was a great 

gain: it represents 85 per cent. ; and the effect would be vory 
great, for supposing 140,000 hectares to be wooded, the sheot 
of water would have beon reduced from 150 mm. to 97, tho 
volume of flowing water from 631 millions to 410, and the 
flood of the Aude from 5:10 (metres) to 8-60, which would have 
saved a large portion of the disasters which actually occurred. 

In the November number M, Rousseau confirms his provious 
observations ; his experiments relate only to evergreens, as he 
considers it perfectly established thatnp others should be used in 
reboisements of any great importauce, ,¢., on very dangerous 
places, and such as the Forest Law describes as perimétres obli- 
gatoires. Two rain gauges, on the model approved by the Associa- 
tion Scientifique de France, have been set up at the same altitude 
one in the open air, another in the midst, and under the cover of 
a dense thicket, of Quercus ilex, about 20 years old and about 15 
foot high, Tho results, therefore, ara the more surprising, as the 
effect produced by large trees, and especially pines, with much 
greater expanse of crown and a greater extent of stem and 
branch, all acting as surfices to absorb the rain, must bo 
proportionately greater. 

Nevertheless experiments beginning in Juno 1873 gave tho 
following :— 

Rain measured, 
Outside. Undor, 


mm. mm. 

1878, Ist Juno to Bist December .,, 234-9 48-5 
1874, Ist January to ditto ae D0TE 473-5 
1875, Ditto to ditto vee 865-2 435-0 
1876. Ditto to ditto we 9209 488-8 
1877, Ditto to 3lst May we B21 97°3 
Total of 4 years... 31705 1543-1 


Annual mean... 792°6 385-1 


On the Gth August 1877, M. Fautrat yead a note to the Aca- 


demy on the results of bis experiments atthe Forests of Halatte 


RESULTS OF FOREST METEOROLOGICAL onsERVATIONS. 311 


and Ermenonville. ‘These have becn continued since 1863. Tho 
experiments embrace both the degree of humidity in the air, and 
the quantity of rainfall inside and outside forest shelter, and 
comparing also the effect of coniferous forest with that of deci- 
duous. Not only so, but they test the effect of forest in producing 
a greater fall of rain over wooded hills (for instance) than over 
bare ones, whether this is due to the more active condensation 
resulting from the air being cooled by the wooded surface or 
otherwise, 

The figures for 1876-77 may be given a3 a specimen, taking 


the annual mean of the readings from August 1876—July 
1877, \ 


Degrée of air saturation in hundredths. 


Above ae-'300 metres! Above pine800 motros| Tader {300 metres 
ciduons | outside: | forest :al-| outsido:| the pine | outsides 
Yorest: Al-| same al- | titude 104] same al- | forest: el-| altitude + 


litude, 122] titude. | metros. | titude, | titude 02| same. 
metros. soctros, 
Total vse 788 755 739 604 ay 336 
Mean. 16 68-8 | 671 | 60-4 09s, 56 
L. ahs aK, aay aU. ~- 4 
DH. in favor of forest. | Diff. in favor of pine] Diff. in favor of pine 
even though decidu- forest, 0°07 forest (under it) 0-13 
ous, 003 


A similar Table for tho same period, ns regards rainfall, gives 
the following result, taking, to save space, the annual total 
rainfall only. 


Rainfall from August 1876—July 1877 (millimetres.) 


Dscrwvous Foursr, | Pinn Fonser, 

Above the | 900 metres | Underneath | Abuvo, alti- | 800 metres | Undornenth, 
forest (altitude | outside | tho forest | tudo 104 | outside, | tho forest. 
122 metros). (altitude 122 |(altitude 108 altitude 104, 

metres). metros.) 
932-00 901-00 64000 848-23 | 702.20 307-00 
& as) = ep 
Differenve in favor of forest Difference in favor of pines 
mm. mmm, 


al 
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These results tend to show not only that forest has an effect in 
causing a greater amount of rain to fall than falls over barren 
lands, but also that pine forest hus » greator effect than others : 
(the forest here was Pinus sylvestris.) ; 

The deciduous forest allowed 58 per cent. of rainfall to reach 
the soil ; the pine forest allowed less than 50 per cent. so to reach. 
The Revue for February 1878 brings us in a still further con- 


tributions from M. Fautrat, of hia meteorological experionces. 
This time the subject ia the cooling offect of forost growth. Again 
in the deciduous forest of Halatte, and in tho pino forest of Er- 
menonyille experiments with thermometers at 1-40 m, above 
the ground inside and outside the forest, were taken. 

The figures nto too bulky for us to givo in detail, but the 
temperature in the deciduous forest was diminished in the hot 
months of June and July, by 0°7 and 0°8 degrees, and 
under pines during the months of May, June, July, August 
and September by 1:10°, 0-9°, 110°, 150° 1:60° reapec- 
tively. 

The differences of temperature in the open was algo remarked, 
for both were taken at nearly the samo altitude, Halatte being 
108 metres above tho sea level, and Ermenonville 92; moreover 
the places ara only 8 kilometres apart, hence the difference, 
which shows Halatte nearly always one degree less than Erme- 
nonville, is attributed by M. Fautrat to the soil. Ermenonvillo 
has a coarse grained white sandy soil; Halatte has fine 
sand cemented with clay and iron oxides. 

Tendings were also taken comparing the thermometers at 1-40 
metres above the soil, with one at 14 metres, and then thermo- 
meters at different heights were kopt both inside the forest and 
outside at Halatte (deciduons forest), in both cases the upper 
thermometers read highest: at Ermenonville (conifer) above the 
trees tho temperature was higher than undor, but (owing to the 
effect of soil already noticed) the higher thermometer read lower 
than the ground thermometer ontaide the forest. 

‘As thus it happens that the temperaturo is higher above the 
tops of the trees than it is at thoir base, a current from below 
upwards is established in the forest, and around the forest, from | 
the cooler tree-mass to the open plain. These currents, yemarks 
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M. Fautrat, cause in summer (when the differences are most 
marked) a healthy breeze to blow. 

The current also carcies up the vapours from the soil towards 
the clouds, and thus establishing a communication acts as a con- 
dnetor of atmospheric electricity : “it is to this, dowbiless,” adds 
the author, “that the property which forests possess of driving 


away hailstorms from their vicinity is attributable.” 
: B. A. BP. 


The Rain-Tree of SWoyobambs, 


Sone little while since a paragraph went the round of the 
papers, describing, on the authority of the United States Con- 
sul in the province of Loreto, a tree existing in the forests near 
Moyobamba, in Northern Peru, 

According to the Medras Times and Overland Mail of 
December 15, 1877, “ Tho tree is stated to absorb and con- 
dense the humidity of the atmosphere with astonishing energy, 
fud it is eaid that the water may frequently be seen to ooze 
from the trunk, and fall in rain from its branches in such quan- 
tity that the ground beneath is converted into a perfect swamp. 
‘The tree is said to possess this property in the highest degree 
during the summer season principally, when the rivers are low 
and water is searce, and the Consul, therefore, suggests that the 
tree should be planted in the arid regions of Peru, for the bene- 
fit of the farmers there.” 

As always happens in enses of this kind, there have not been 
wanting those who have taken this singular story quite serious- 
ly, and the India Office has applied to the Royal Gardens, 
Kew, on behalf of the Agri-Horticultural Society of Madras 
for information about the tree. It may be interesting to soma 
of the readers of Natur, and it will certainly save future 
correspondence, if I explain once for all what I have been able 
to ascertain as to the origin of the fable aud the amount of 
truth which it contains. 

Poppig’s “ Reise in Chile und Peru” (2 vol., 1835), which 
conlaing much useful botanical infurmation, apparently makes 
no reforence to the subject, 
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Taw indebted to Dr. Francis Darwin for pointing out to me 
a very similar account which appears in the Botanische Zeitung, 
January 21, 1876, pp, 35, 86, in which Prof, Ernst, of the 
University of Caracas, records his observations upon a tree of 
Pithecolobium (Calliandra) saman, Benth, 

“Tn the month of April the young leaves are still delicate 
and transparent. During the whole day a fino spray of rain is 
to be noticed under the tree, even in the driest air, so that the 
strongly-tinted iron-clay soil is distinctly moist. The pheno- 
menon diminishes with the development of the leaves, and 
ceases when they aro fully grown.’? 

I found that the specimens of this tree in the Kew Her- 
barium brought its rango close to Moycbamba, as they included 
some gathered by the traveller Spruce, near the neighbouring 
town of Tarapoto. It appeared probable, therefore, thut the 
Tamia-caspi—the name given in one variant of the satory—was 
Pithecololium saman, though the cause of the rain was .inore 
mysterious than ever, Being vouched for by so competent an 
observer as Prof. Ernst, its occurrence could not well be denied, 
while on the other hand, the Pitkecolobizm being a woll-known, 
cultivated tree in the West Indian Islands, it was quite clear 
that if the “raining” from ite foliage were a normal occurrence, 
it would long ago have been put on record. 

Mr. Spruce has, however, obligingly supplied me from tho 
astonishing stores of information which he possesses with the 
true history of the whole matter, and he has also been so good 
as to allow me to communicate to the readers of Nature the 
aubstance of what he has told me. 

“The Tamia-caspi, or rain-treo of the Eastern Peruvian 
Andes, is not a myth, but a fact, although not exactly in the 
way popular rumour has Intely presented it, I did not know 
there was any doubt as to the trua origin of the ‘rain? I first 
witnessed the phenomenon in September 1855, when residing 
at Tarapoto (lat, 6}°S., long., 76° 20', W.), a town or large 
village a few days eastward of Moyobamba, and little more 
than 1,000 feet above the sea level, I had gone one morning 
at daybreak, with two assistants, into the adjacent wooded hills 
to botanise,....A little after seven o’clock, we came under a 
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lowish spreading tree, from which with a perfectly clear sky 
overhead 2 smart rain was falling. A glance upwards showed 
nu multitude of cicadas sucking the juices of the tender young 
branches and leaves, and squirting forth slender streams of 
limpid fluid. We had barely time to note this when wa were 
assailed by swarms of large black ants, which bit and stung 
fiercely, and obliged us to beat a retreat, my companions calling 
out as they ran ‘Tamia-Caspi 1 Tamia-Caspi !’ When we had 
shaken off our assailants, 1 ventured to approach the spot so 
near as to make out that the auts were greedily licking up the 
fluid as it fell... . 5 

“My two Peruvians were already familiar with the pheno- 
mevon, and they know very well that almost any tree, when in 
astate to afford food to the nearly omnivorous cicada, might 
become (pro tem) a Tamia-caspi, or rain-tree. This particular 
trea was evidently, from its folingo, an Acacia, but as I never 
saw it in flower or frait, I cannot say of what species. I came 
on cicadas, similarly occupicd, a few times afterwards, aud on 
trees of very different kinds, but never without the pugnacious 
ants on the ground beneath. Among the trees on which I have 
seen cicadas feed, is one closely allied to the acacias, the beauti- 
ful Pithecolobium saman. The young branches are very 
eueculent, and they bear olegant bipinnate leaves... . The pods 
are greedily eaten by deer and cattle, Another leguminous 
tree visited by cicadas is Andira inermis, ani there ara many 
more of the same and other families which I cannot specify. 
Perhaps they avoid only such as have poisonous or strougly 
resinous juices ; and those which are permanently tenanted by 
ferocious ants such as all Polygorea, the leguminous Platy- 
miseium, and a few others. ... These ants rarely leave the tree 
which affords them food and shelter, and they joalously repel 
all intruders, the slightest seratch on the smooth bark sufficing 
to call their sentinels to the spot. They are quite distiuct from 
the robust marauding ants that drink the cicadas’ ejectamenta. 

“Thave no doubt you have above the true explanation of 
tho Tamia-cnspi, or rain-tree, As to the drip from a tree caus- 
ing a little bog to form underneath and around it, that is a 
very common circumstance in various parts of the Amazon 
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Valley, in flats and hollows, wherever there is a thin covering 
of humus, or a non-absorbent sub-soil, and the crown of foliage 
is so dense as to greatly impede evaporation beneath it. On 
such sites the Achual palm ( Mauritia flexuosa), common enough 
between Moyobamba and Tarapoto, as well as on the savannalis 
of the Orinoco, and in subriparial forests of the Amazons 
affords a striking example of this property, as has alroady been 
remarked by Gumilla, Velasco, Humboldt, and others. Finally, 
although [ never heard the name Tamia-Caspi applied to any 
purticular kivd of tree, during a residence of two years in the 
region where it is now said to be a speciality, itis quite possible 
that in the space of twenty-one yenrs that have elapsed since I 
loft Eastorn Peru, that name may have been given to some tree 
with a greater drip than ordinary ; but I expect the cicada will 
still be found responsible for ‘the moisture pouring from the 
leaves and branches in an abundant shower’—the samo as it 
was in my time.” 

Mr. Spruce’s notes are so precise and careful that there is 
little difficulty in accepting his explanation of the rain-tree. 
It is, however, hard to understand the omission of all insect 
agency in the equally careful account given by Prof. Ernst, 
who attributes the “rain” to secretion from glands on the foot- 
etalk of the laaf on which drops of liquid are found, which are 
yapidly renewed on being removed with blotting paper. It is 
curious that precisely the same question has been the subject of 
controversy in the Old World with respect to honey-dew. It 
is generally believed that this is the result of the aggregate 
ejecta of Aphides feeding on the juices of the lime. So com 
petent an observer, however, as Boussingault was of opinion 
that honey-dew was u spontancous exudation, and it seems not 
impossible that the lime, as well as the Pithecolobiem saman may, 
under somo abnormal cireumstances, exude a sugary secretion 
which insects would eagerly feed on.*—Nature, No. 435, 
February 1878. 

W. 'T. Trsnurow Dycn.’ 


# [have translated Roussingaull’s papor, and collected the evidence on both sides, 
in tho Journal of the Royat Horticultural Society, new sories, vol, iv., pp. 1-7. 
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Sonth Australian Encalypts. 


To THE EDITOR oF “ THU INDIAN FORESTER,” 

Dean Six,—Sir Joseph Hooker has sent me a report by 
Dr. R. Schomburgk, the Diroctor of the Botanic Gardens at 
Adelaide in South Australia, relative to the economic value of 
the various species of South Australian Hucalyple. The 
Species mentioned in this report are, it should bo remembered, 
all natives of a temperate climate. They cannot be expected to 
thrive in the tropical districts of India, nor in the plains of 
North India, but the wonderful success of several temperate 
species of thie genus on the Nilgiris and at Abbottabad 
in Hazara, justifies the cxpectation that some of the species 
here described will thrive at suitable elevations in the North 
West Himalaya and the mountains of South India. Nearly all 
the species of Bucalyptus hitherto introduced in India, have prov- 
ed to be extremely rapid growers. Rapid growth is in fact their 
chief recommendation ; but it is a very important recommen- 
dation ; and should it ever be decided to take efficient ateps 
for the production of fuel for the military stations of Kus- 
sowlie, Subathn and Dugshaie in the North West Himalaya, 
some of the temperate species of Eucalyptus will probably be 
found useful. 

The following is Dr. Schomburgk’s report :— 

Revont Rerative to tHB Economtcan Vaivur or THE Vanrous 
Srecrzs or Sovru AvstRatiay “ Evcatyrrs.” 

The preponderance of the great genus of Australia, viz, 
the Huealyprs, glea prevails over the whole area of South 
Australia, but with a deficiency in species in comparison with 
those of the east, north, and west flora. The number of 
species of Hucalyptus known at present in Australia is about 
134: of these only 80 species appear in the extra-tropical part 
of South Australia. 

The South Australian Zucalypis do not reach so great a 
height as those of the east, north, and west—the average that 
our tallest trees obtain being from 120 to 130 feet, with a stem 
of from six to eight feet in diameter; and such trees are only 
found in districts favored by good soil, or on the banks of rivers. 
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But these heights sink into insignificance compared with Euca- 
lypts indigenous to Victoria, Tasmania, and Western Australia, 

Amongst the thirty species of Fucalypts appearing in the 
extra-tropical part of South Australia, there are only about 
ten kinds whose timber is much valued and used. But I think 
this is far from being a complete enumeration of all the valu- 
able Eucalypts. The greatest part of central South Australia, 
containing only a population engaged in pastoral pursuits, who 
have no other use for timber than the.ereetion of roughly-made 
buildings, fences, &c., therefore many species of the Encalypta, 
which appear in the interior, may possess even more valuable 
timber than those near the coast. 

The most known valuable Zueadypts are distinguished by 
certain colonial names—such as Red, White, Blue, and Swamp 
Gum, Stringybark, Peppermint, Ironbark, Mallee, &. But in 
the neighbouring colonies different popular names designate 
the same specica of Eucalyptus, 

Tue Ren Gum—Enea- Considered the most valuabla 
lyptus rostrata (Schlecht}.- timber of the Colony. Has a 
A very large tree, attaining very close grain, and is hard and 
from 100 to 180 feet. durable; the best wood for un- 
derground work, bridges, jetties, 
railway sleepers, and shipbuild- 
ing, aud possessing the impor- 
tant property that the wood is 
not attacked by white ants, It 
ig the most durable of all the 
woods of South Australia. 

The wood is not so hard and 
close-grained as that of the Red 
Gum. It is used for posts, ruils, 
building purposes, and under~ 


Tan Waite Gou—LEuca- 
dyptne Stuartiane  (T. 
Muell.)—A large tree. 


ground work. : 

Hard and valuable timber— 
highly prized for its hardness, 
toughness, aud durability. Used 
for wheel-wright work—viz.; 
naves and felloes, ¢ 


Tan Buve Gua—Fuea- 
dyptus viminalis (Labil.) — 
‘A tree of moderate size. 
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Tue Sratnay-park—Fu- 
calyptus obligua (Li Uerit,) 
—An immense tree, attain- 
ing s height from 120 to 
140 feet. 


Tue Porrermint—Euca- _ 


lyptus odorata (Behr.)—A 
tree of medium size. 

Tue Inonpann—Eucalyp- 
tus leucoaylon (IF. Muell.) 
—A middle-sized tree. 

Tur Box Taes—Euca- 
lypius —hemiphicia = (¥ 
Muell.)—A small troe. 

Tue Bastann Box—Zu- 
calyptus gracilis (F. Muell.) 
—A small tree, 

Tae Mauties—Eucalyp. 
tua dumosa (A, Cunn.)—-A 
amall tree, or arborescent 
shrub. 

Tue Swamp Gum—Euca- 
lyptus siderophloia (Beuth.) 
—~A large tree. 
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Is much valued in regard to 
its free splitting quality; the best 
for shingles, rails, and roof work, 
nt not adapted for underground 
work, 

The wood is only used for 
fencing purposes and firewood. 


A very hard ang durable tim- 
ber, used for building and fenc- 
ing purposes. 

A strong durable timber for 
hardness and toughness. 


Used for varions purposes. 
Famonsg for harduess aud tough. 
ness, 

Very hard and close-grained ; 
also fumous for toughness. Used 
mostly for fencing stuff. 


The timber very durable ; used 
largely for building aud fencing 
purposes, 


But beside the useful timber of the Bucalypts, they possess 
also other valuable properties. The autifebrile quality of 
these useful trees is pretty well known abroad. 

A valuable acetic acid is produced from Eucalypts obliqua, 
E, leucoxylon, and E. rostrata ; wood spirit from the wood of 
Eucalyptus teucorylon aud E, obliqua ; essential oil is produced 
from the leaves of Eucalyptua viminalis, EB. Stuartiana, and E. 
citriodora ; tar from the wood of Eucalyptus rostrata, E. leu- 
conylon, and E, obliqua ; paper (a very fair sample) is obtained 
from the bark of Eucalyptus Stuartiana, E. obliqua, Ey roa- 
trata, E. leucoxylon. : 


R. ScromsurcK, Director. 
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Eucalyptus in Algeria. 


SUPPLEMENTARY REPORT BY LIEUTENANT-COLO- 
NEL R. L. PLAYFATR, CONSUI-GENERAL AT 
ALGIERS, ON THE CULTIVATION OF EUOALYP- 
TUS IN ALGERIA. 

In the report of my journey to Tumis last ycar, I stated 
my conviction and I endeavoured to prove that the principal 
cause of the decadence of that country and of the exhaustion 
of its soil, was the destruction of its foresta, which has becn 
going on ever since the Arab conquest, and more especially 
during the past hundred years. Since then I have given much 
consideration to the question of the reboisement of Algeria ; 
especially as to whether this process, so conducive to the 
public good, could not be made one of advantage to the indi- 
vidual speculator. When duty and profit cau be made coin- 
cident, it is wonderful how easy the former becomes. 

For this prrpose I determined to visit leisurely the while 
of the plains of the Metidja and the Chelif, in which, if any- 
where, suitable land might be found, I read everything that 
has been written on the subject of Australian trees, and I pur- 
pose now to record, not only the result of my own observa- 
tions, but the opinions of those far better qualified than I 
am, as to the best means of restoring to Algeria the foresta 
which were formerly the cause of its great agricultural wealth, 
and of opening out a means of employment for superfluous 
capital and energy. 

The most interesting papers which have been written on the 
subject, and to which I more particularly allude, are :— 

1. Réle de lHucalyptus en Algérie, par M. Trottier, 
1876; and . 

2. W’Eucalyptus au point de vue de VHygiéue en Algérie, 
par le Dr. E, L. Bortherand, 1876, 

Effects of the destruction of Sorests on the climate of Al- 
geria—The same causes, which have been at work in Tunis, 
havo produced similar results, though in a less degree, in Al- 
geria. In the latter country the destruction of the forests 
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has been less complete, therefore the country has remained 
more fertile, but the climate is changing in an appreciable 
degree every year. 

Yolerably correct meteorological observations exist at Algiers 
since 1838. 1f we divide this lapse of time into three periods, 
we find the annual rainfall as follows* :— 


‘Millimetres. 
Jat period of 12 years oe on 800 
Qnd 4, 5 12 y a see 770 
Bd, yy 14, a3 os 639 


There can be no doubt as to the cause of this decrease, At 
the period of the conquest the whole of the Sahel, and a great 
part of the Metidja, was covered with wood or scrub, which 
acted not only as a parasol to the earth, preventing the undue 
evaporation of its dampness, but as a means of attracting 
and condensing the moisturo in the atmosphere, aud causing 
it to descend in refreshing dews or rain. 

The first serions clearings in this district were made in 
1848, since which time the operation has been going on with 
ever-increasing rapidity. The diminution in the rainfall com. 
menced in 1855, In the seventeen years prior to this date, 
it was only on two occasions more than J,000 millimetres, 
and on eight occasions more than 800. In the twenty-one 
years. which follow, it has only twice reached 800 millimetres, 
and the present year is almost the worst of all, and something 
very like famine is imminent in Western Algeria, 

Reboisement of Algeria by Australian ifees—The question 
not only of restoring to the country the wood that it has lost, 
but of providing a supply of a constantly decreasing article, 
is the most important one that can engage the attention of 
the statesman or the colonist. If this lad to be effected by 
planting such trees as oak, ash, pine, &., all of which are 
indigenous to the country, it may well be imagined that a 
speculatur would hesitale about engaging his capital in un enw 
terprise which could hardly yield him a return in his lifetime 5 


© T need hardly apologize for using the French msirio system, which is so much 
more rational than the English oe, The reader need only recollect that a hectare 
ia equal to 2b acres, p pound to 25 france, and a metro to 8} feet. 
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but with Australian trees, which grow as freely in Algeria ag 
in their native country, he may expect to cover his oxpenses 
in ten or twelve years, and after twenty or twenty-five to 
obtain as great results as could be realized by oak forests of a 
century’s growth, 

Tt is hardly more than fifteen years since the first Eucalyp- 
tus trees wore introduced into Algeria by M. Ramel, and very 
few indeed exist in the colony of a gronter age than ten years ; 
even now it can hardly bo snid that any attempt has been 
made to grow them on a great scale. 

In the following remarks I inteud to confine myself exclu- ” 
sively to the Eucalyptus, There are many other Australian 
trees suited to almost every condition of soil found in this 
colony, such as the beautiful Acacias or wattlos, the Grevillea, 
Caauarinas, &e. ; these are uo doubt destined to play an impor- 
tart part in the reboisement of tho country, but it is the 
Euealyptna alone which merits to ba planted over extensive 
areas for the sake of its timber, 

There may be parts of Europe where this tres could ba cul- 
tivated ns well as in Algeria, though that is very doubtful, 
but hardly anywhere is the price of land sufficiently moderate 
to enable it to be grown with a certainty of profit. 

Asa rule, wherever the orange tree flourishes, so does the 
Eucalyptus. In Algeria it attains in six or seven years the 
same dimensions as the oak docs in twenty, and in its twen- 
tieth year it may be expected to furnish such logs of timber 
for shipbuilding or other purposes as could not be furnished 
by an oak tree under 100 years old, 

Quality and density of Eucalyptus timber—There are trees 
which even in Hurope, under certain circumstances, grow with 
great rapidity; but the marvel is that, growing with the 
rapidity it does, the Eucalyptus slould produce at the same 
time hard and dense timber. A short time ago, wishing to” 
send a Eucalyptus tree of four or five years of age to Eng- 
land for experiment, it was found impossible, on account of 
ite great length, to put it into boat to convey it to the 
steamer. The boatman naturally decided on towing it along. 
side, but the moment he put it into the sea, it sank to the bot- 
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tom, and divers had to be employed to raiseit, When properly sen- 
soned its specific gravity becomes less,and it then floats on water. 

To illustrate the quality of the timber, I may instance the 
case of a vessel, tho “ Marie,” of 230 tons burden, which 
entered the port of Algiers with a cargo of timber in 1875. 
It was built in Melbourne in 1848, the hull being of bluo 
gum (Eucalyptus globulis), and the interior fittings of red 
gum (Hucalyptus resinifera). At 27 years of age it was still 
rated by the Bureau Veritas as of the first class, 

Rate of growth.—The first trees ever planted in Algeria 
were sown in 1862, The following table shows the dimen- 
sions of these and of others planted subsequently, taken in 
September 1874, by M. Trottier :— 


Cireumforence at 


‘Year in which planted, | “8° Sftree# ong mete Font Whore grown. 
0 ground. 
Years. Metres, 
3869 12 162 Jardin a’Eesni, upper parte 
4863 i 148 . 
1864 qo 12 ay road side, 
1807 7 080 M.Trottier’s, Munscin-Dey, 
UTI? ds Mi 3 0-80 Maison Carrée. 


These results were obtained not under the most favourable 
circumstances. During the Inst few days I measured one, 
planted in deep and fresh alluvial soil, nine years of age, and 
1:57 metres in circumference, about six inches more than I 
could embrace with both arms. In Australia the mean 
height of very old trees is said to be between 60 and 70 
metres, and their mean circumference from 6 to 8 metres, 

Pecuniary results of planiation—M. Trottier gives the fol- 
lowing as the pecuniary results he thinks obtainable from a 


Longth of | Mean eir- 


Price por | Vatue of |Rmployment of timber, 
Age oftrocs| trunk. | cumforence. 


cubic “| tho cut, 


Yenre, | Metres, | Metros, | Francs. | Francs, 
BY 6 020 os “B00 | As staves. ; 
6 8 075 20 8120 [Carpontry, telegraph. 
wosts, &e, 
20 9 139 20 7140. | Railway sleopore, 
16 10 185 0 12-160 | Large timber. 
20 12 230 50 27900 ie Oe 
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Thus a plantation of one hectare, which gives appreciable 
results in the third year, will yield in the tenth a minimum of 
7,000 franes, and in double the time it ought to produce four 
times the value, This estimate may be exaggerated, but even 
allowing a liberal margin for pardonable enthusiasm, the result 
cannot fail to be most remunerative. 

But to arrive at the best results with Eucalyptus they must 
be planted in the best land, and for the first years at least be 
carefully cultivated. Thus treated, they may be expected to 
roalize immense returns. For instance, the average yield of 
«hectare planted in cereals in Algeria may be estimated at 
250 franes, and without taking any account of the years when 
such land must of necessity remain fallow, the total produce 
in twenty years may be stated at 5,000 francs, 

During those twenty years the cost of cultivation, the value 
of the seed, the transport to market, &., may be considered 
as equivalent to the cost of planting the same area in Eucalyp- 
tus, tending the trees and finally cutting them down. Accord- 
ing to the preceding table the timber would then have a value 
of 27,900 franes; or, for the sake of being well within the 
mark, say 20,000 francs. If the cultivator has to remain a 
long time without any return for his money, surely the result 
is worth waiting for, 

Effect of increased care in cultivation.—The time during 
which these trees occupy the soil may be divided into two 
periods of ten years each—the first the period of growth, the 
second the period during which the ligueous products are con- 

- densed and consolidated. 

If during the first period the land is kept clear and the 
same amount of culture is given to the trees as would be 
given to a vineyard, the cost, calculating 5 per cent, intorcat 
on the sums successively expended, might amount in round 
numbers to 1,000 francs. During the second period no care of 
any kind would be required. Under the circumstances there 
is every reason to suppose that the trees would make ay much 
progress in twenty years as they otherwise would in thirty. 
The cost of this extra care would amount to 1,000 francs, aud’ 
the profit to 13,000 franes, 
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Comparison between Oak and Euealyptus,—According to the 
tables of Cotta, a hectare of land produces 450 cubic metres 
of oak in 100 years, the valug of which at 105 francs the 
metre amounts to 47,285 francs, 

The same quantity of Fucalyptus wood might be prodneed 
in twenty years and would realize 20,000 francs, This sum 
of money, placed at compound interest from 20 to 100 years, 
would give ile enormous sum of 816,800 francs. . 

Danger of fire-—No doubt that with so highly inflammable 
a substance as Eucalyptus wood, and with leaves so rich in 
essential oil, the risk of fire is 2 matter to be taken into serious 
account, It cannot, however, be much greater than in a pine 
forest; and the danger may to some extent be gnarded against 
by planting the land in blocks of ten hectares each, and leaving 
a wide space between them which may be utilized either for 
the cultivation of cereals or as pasture land. 

In the case of a pine forest catching fire, the destruction to 
the trees is absolute. Eucalyptus, though checked in its 
growth for the time, sends out fresh shoots in many cases. 

Speciea of Hucalyptus.—The number of species of Eucalyp- 
tus is infiuite, but for the purposes of commerce two or per- 
haps three species ouly should be cultivated. The first, the 
Ziucalyptus globulus, or blue gum, is best suited to warm posi~ 
tions, deep, fresh aud moist soil. The second Eucalyptus 
resinifera, or red gum, resists drought in a remarkable manner, 
and should be used in poorer or drier soil, or at greater alti. 
tudes than the other. It is hardly probable, however, that 
either of them will thrive well at a greater altitude than 200) 
or 800 metres above the level of the sea. The third species, 
which promises well, is the Iucalyptus colossea, but hitherto 
our experience of it is limited, and we have not sufficient data 
on which to calculate its rate of growth, 

Sanitary effects of Lucalypius.—There is another point of 
view from which the cultivation of Eucalyptus must be 
regarded, namely, its action in improving the sanitary condi- 
tion of unhealthy districts, and in dissipating miasmatic 
influences, which created such havoc amongst the colonists in 
the first years after the conquest, 
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To place this subject as far as possible beyond doubt, an 
inquiry was instituted by the Society of Physical and Natural 
Sciences at Algiers, under the presideney of Dr. Bertherand, 
and reports were received from thirty localities, extracts from 
a very few of which only ave here given, 

Eucalyptus at Lake Feteara,—In 1869, 60,000 young trees 
of Euealypius globulus were planted on the banks of Lake 
Fetzara, near Bone: now they have attained the height of 7 
or % metres each, aud have produced a very marked effect on 
the locality. Z 

Such was the feverish condition of this district on the 
annual fall of the water and the denudation of its banks, that 
the Director of the Jardin a’ Essai, who went to examine the 
condition of the plants, was immediately seized with a violent 
fever which lasted twenty days. That same gentleman now 
reports that the miasmatic influences which affected him so 
strongly there have disappeared, and the mosquitoes which 
rendered the place uninhabitable have disappeared with them. 

Eucalyptus at Mokta el-[fadid.—Formerly it was impossible 
for the workmen at the great iron mines of Mokta el-Hadid 
to remain there during summer; those who attempted to do so 
died, and the company was obliged to take the labourers to 
the mines by train every morning, and to carry them back to 
Bone every night, a distance of 83 kilometres ench way. 
From 1868 to 1870 the company planted more than 100,000 
Eucalyptus, and now the workmen are able to live all the year 
through on the scene of their Iabour. The entire works and 
the railway leading to them are bordered with thick belts of 
these trees, and each of the miners has his cottage and 
kitchen garden surrounded with them. 

Eucalyptus at the Mason Carée.—At the mill of St. Corinne, 
belonging to the late M. Saulidre, at the Maison Caréc, near 
Algiers, a marsh situated to the south of it rendered the place 
uninhabitable at certain seasons of the year. 

M. Sauliére, in despair at having to renew his workmen 
very two months, called in the services of Dr. Payn, begged 
him to visit the place regularly, and placed liberally at his 
disposal every remedial agent that he could suggest. Dr. 
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Payn proposed that the marsh should be planted with Eucalyp~ 
tus. In two years these trees attained a gigantic size, and 
fever almost entirely disappeared. 

Method by which Fucalyptus improves climate.—It is unneces~ 
sary to multiply instances; almost every one of the thirty 
competent persons interrogated bore testimony to the fact that 
the introduction of this tree had exercised a salutary influence 
on the health of the district. 

In some places the trees destroyed miasma by utilizing the 
moisture of the soil in which they were planted and thus 
draining marshes, The emanations from their leaves ulso may 
have produced a salutary effect, They contain a large quan- 
tity of essential oil very similar to turpentine, which they emit 
in great quantities, especially when stirred by the wind, and 
this acts, it is supposed, as a febrifuge. 

Localities suited for the growth of Eucalyptus,—There is 
another subject worthy of consideration—the localities best 
suited to the growth of the plant on a large scale, and the 
price of land available for the purpose. 

To enanre the commercial success of the scheme, the trees 
must be planted on a line of railway and as close as possible 
to watation, The soil onght to be rich and deep, and there 
ought to be sufficient water available for irrigating the trees 
during the fivet year, not frequently, but once when they are 
planted in autumn, and twice or thrice during course of the 
subsequent summer. They will grow in the driest soil, but 
their growth is infinitely more rapid when planted under the 
above conditions, 

Plain of Metidja.—There is no doubt that the locality 
which fulfils these conditions best is the plain of the Metidja, 
Between Algiers and Blidah, on the line of rail, it is hardly 
possible to obtain land for less than 500 to 700 francs the 
hectare; some has recently been sold for 1,000 francs. Fur. 
ther from the railway it may be had in some few places for 
800 francs, but the cost of transport would neutralize the 
saving. 

Plains of the Chelif and Mina.—In the plains of the Chelif 
and the Mina there is an enormous quantity of land which 
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may still be obtained for a merely nominal price. It would 
be an immense boon to the country if somo of this were 
planted with Eucalyptus, but the chances of profit to the 
cultivator would not be so certain, The soil is hardly inferior 
to that of the Matidja, but the hydrometrical conditions of ita 
climate are very different. The range of hills stretching west- 
ward from Miliana cuts it off from the sea breezes, which 
always afford a certain quantity of moisture; rain is more — 
senrce, and the farmer can hardly hope for more than one good 
yoar out of three. From Affreville, where it commences, to 
Oran, is oa distance of about 300 kilometres. 1+ ig traversed 
by the most important river in Algeria, the Chelif, which rises 
in the Sahara and falls into the sea near Mostaganem. 

Barrage of the Chelif-—A barrage has been built near 
Orleansville, and it is possible that there may be good irrigable 
land procurable in that locality, but as it is the only part of 
the plain which I did not carefully inspect, and the only irri- 
gational work that I did not see, I cannot speak positively on 
the subject. I have been assured, howevor, by the Govorn- 
ment of Algeria that from 2,000 to 8,000 hectares of land, 
situated between the Oued Ouran and the Oued Ras, irrigable 
by the barrage of the Chelif, might be found there well suited 
for the purpose. 

Barrage of La Djidiouia.—The most important barrages 
are in the valleys on the south side of the river, at Tat Djidi- 
ouia 263 kilometres from Algiers; a magnificent dam of cut~ 
stone and hydraulic cement has been built across a gorge in 
the course of the river, thus forming a lake containing 
2,000,000 cubic metres of water. 

Barrage of the Mina,—At Reliaznne there is a barrage of 
another nature ; ata spot where the river Mina leaves the level 
plain in which it has hitherto flowed to enter by a series of 
rapids a lowor rocky bed, a dyke has been constructed to raise 
its level and to divert the water into canals on either side for 
the irrigation of the country around, 

Barrage of tha Oued Fereoug.—The finest of all, however, 
is the barrage of the Oued Ferzoug, near Perregaux, 346 kilo- 
meires from Algiers, and 76 kilometres from Oran. This 


BUCALYPTVS IN ALGERLA, 829 


work, 2 well as the railway now beivg coustructed between 
Arzow and Snide, is due to the private enterprise of M. 
Debrousse, who has received no guarantee of interest, but a 
concession of 24,000 hectares of irrigable land between Per~ 
Yegaux and the sea, most of which is at present uurecluimed, 
either in the state of tamarisk forest or of pestilential swamp. 

The barrage ia situated at the janction of three rivers; it 
measures 500 metres in length and contains the enormous 
quantity of 32,000,000 cubic metres of water, I need not 
allude to the other works of a similar nature; Lonly wish to 
show that, dryas the plain of the Chelif and the Mina is, 
there are not wanting considerable tracts of land capable of 
‘artificial irrigation. % 

Prive of land in the plain of the Chelif—The price of land is 
nowhere high; almost any quantity can be purchased at 50 or 
80 francs a hectare, and T was shown beautiful land, cleared 
and irrigable, which might be had at 100 franes. 

One property particularly struck me; it consisted of 600 
hectares. One side was bounded by the river Chelif, the other 
hy the Dabra, the range of hills along its right bank. A part 
of it was watered by a stream descending from those mountains, 
and I saw on the opposite bank of the river an artesian svell 
which brought water to the surface of the ground, from which 
T inferred that the same thing might be practicable on ihe 
property to which I allude. It was traversed by a high road, 
and a bridge across the river was about to be constructed; an 
important Arab market took place on the land every week, and 
in addition it had a large dwelling house, which was, however, 
mouch out of repair; with all these advantages the property was 
for sale for 60,000 franes ( 2,4002). 

Considerable unmbers of Hucalyptus have deen planted all 
along the line of railway from Algiers to Oran. Where this 
line passes through the Metidja the trees have grown most 
successfully, but in the Chelif they have failed in almost 
every case, It is true that they have not been tended in any 
way ; they have merely been planted and left to their fate, 

Tn and around villages in this plain they have thriven better, 
but still never so well as in the Metidja, while in the marshy 
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plain of the Macta, conceded to M. Debrousse, which at 
first sight appears a typical position for them, they have not 
done well at all, The reason for this is, that the land is not 
yet ready for them; it has lain ina state of marsh for cen- 
turies, the sub-soil is saturated with salt, and the more the trees ~ 
are watored after being planted the sooner the capillary at- 
traction brings the salt to the surface and kills the trees or 
checks their growth. 

Land in Province of Constantine,—These remarks appply 
only to the two great plains over which I have travelled this 
year: there are no doubt localitics as good situated elsewhere, 
especially in the plain of Bdue and on the line of railway now 
being constructed to Guelma. I cannot speak with any cere 
tainty of the price of such, but regarding its suitability for 
the growth of Eucalyptus there can be no doubt, 

Ona careful consideration of the whole subject, I feel 
more convinced than ever that no culture in Algeria offers such 
prospects of success as Eucalyptus, if the cultivator can afford 
to remain for a considerable time without any return for his 
capital, that in the long run it will be more economical io 
purchase land for the purpose at 600 francs a hectare than at 
60 franca, but that to ensure success the experiment should be 
made close to a line of railway and ina comparatively cool 
and salubrious position, 


Eucalyptus at Abbottabad. 

In 1866 a large number of trees were planted at the station 
of Abbottabad in the Punjab hills.- We hear, on the authority 
of the medical officer of the 5th Goorkhas now stationed there, 
that many of the trees have already reached the height of 100 
feet, which must be locked upon as the most successful attempt 
yet made towards the acclimatization of the Eucalyptua. 
The same officer considers that the salubrity and immuuity from 
fever enjoyed of late years at Abbottabad may be partly due 
to the introduction of these trees, 


gor 


Y new properts of Eucalyptus, 


In “ Nature” for November 8th, 1877 (No. 419, Vol. 17) we 
read that from statements made at a meeting of the Californian 
Academy of Sciences, the eucalyptus tree may be enumerated 
among the means for checking fire. Eucalyptus shingles are 
said to bo fire-proof. A tree of this species was exposed to 
the San Francisco fire of 1876 and is still flourishing. Tho 
notion ia urged that the spread of fire in cities could be check- 
ed by setting out such trees for shade and ornament. All varie- 
ties of the eucalyptus are said’ to possess this valuable pro- 
perty. ° 

BH. BP. 
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WE are glad to notice a valuable contribution to the litcratare 
of the Eucalyptus, a carefully written paper in the Roorkee 
series.* 

Mr. MeKinney has recently spont some months in Australia 
and devoted himself to an examination of Colonial timber, 
especially as to the confusion which exists in regard to 
names; for almost all sawn Colonial wood is called blue gum 
in virtue of the good qualities of an article which at Victoria is 
an imported product, and which is rare even in its original 
habitat. Mr. MeKinney set himself to find ont what tho 
timbers really were, and what their actnal strength and value 
as materials apart from popnlar rumoars and current notices 
based on no solid information. 

We oxtract the following interesting account of the chief 
Excalypti of Victoria and New Sonth Wales :— 

“Tn Victoria four-fifths of the trees belong to the genus eucalyp- 
tua, of which, on the authority of Hooker, there ara said to be no 
Jess than fifty-five varieties in that colony and New South Wales, 
In both colonies the most important of these is the red gum. tt 
grows tan beight of from 80 to 120 fect, with n diametar of from 
8 to 5 feet, and furnishes a hard, reddish-coloured wood, of 
specific gravity 1:12. Itiy remarkably durable in damp ground 
and in water, whether salt ov fresh, and it shrinks loss longitudinally 
than almost any other of the ewcalypti, On tho other hand it 
haga short and somewhat wavy grain, which renders it unsafe for 
beams or for other purposes where horizontal bearing timbers are 
required, Its great durability in water and in damp ground, and 
the resistance it affords to the attacks of the teredo, render red 
gum most valuable for piles for engineering works, It is also 
highly prized for sleepers and for the planking of bridges, wharves, 
&c. The available supply of red gum is enormous, as forests of 
it extond for huudreds of miles along the banka of the four great 
rivers of New South Wales, and of the suxiliary branches and 
ereeka connected with those rivers. The red gum on the Lachlan 
and Darling is, ib should be remarked, stunted, and of inferior 
quality to that on the other rivers. 


Professional Papers, 2nd. Series, No. CCKXXVI, Useful Austrolasian Timbors, 
by H. G. McKinney, Heq., Asst, Engineor, North Division, Ganges Canal. 
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“The ironbark was formerly found in abundance on the hilly and 
undulating districts of Victoria and New South Wales, but the 
available supply of it is rapidly diminishing. It attains its great- 
ost size in the eastern parts of New Sonth Wales, where itis 
sometimes found 150 feet in height. Yt furnishes a hard reddish 
coloured timber, of specific gravity 114, which bears a close re- 
semblance to jarrah and red gum, is oxteomely durable, aud is one 
of the strongest timbers in the world. 

“ Stringy bark is a tece which supplies much of the second clasa 
timber in the Australian market, and much of that too which is 
soldas blue gun. Tho stringy bark of Tismania seems to be much 
superior to that of New South Wales snd Victoria. In the latter 
colonies its tendency to twist or warp, and its liability to destrue- 
tion from dry rot, have procured for it the reputation of unfitoess 
for use in construction, The readiness with which it eplits has, 
however, induced its use on a large seale for posta and rails for 
fences. Tho stringy bark of Tasmania has been used to some 
extent in ship building, and piles of this timber ia the wharves at 
Hotart Town have endured for many years, ‘and are still in an 
excellent state of preservation. It seoms not improbable that if 
properly seasoned, there would be little reason to complain of its 
warping. Stringy bark timber ean be had in very large pieces; it 
ia hard, straight-grained and durable, and its specific gravity ia 
slightly less than unity. Although it is very difficult to distin- 
guish this timber from blue gum, the difference between the trees 
is at once apparout. The bark of the formor is rough and fibrous, 
roaembling toa considerable degree the husk of a cocoanut, and 
ity leaves avo always similar to those of the mature blue gum but 
smaller in size. 

“ Peppermint ia another of the eucalypti which is found abund- 

* antly in both Australia and Tasmania. It is sometimos confounded 
with stringy bark, though there are decided differences, the leaves 
of the former boing much smaller than those of the latter, and its 
bark being much more like that of blue gum. The peppermint 
grows in different localities to heights varying from 80 to 200 feet. 
The timber obtained from it is similar in character, but inferior to 

stringy bark. 

“ At Jeast seven different varieties of eucalyptus are known ag 
tow, being locally distinguished as “ yellow” box, “swamp” box, &c. 
"Phe different varieties of box are generally found on plains ata 
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distance from the rivers, oceupying along the cotrses of the minor 
ereoks, the place which red gum takes on the rivers and Iarger 
creeks, and they grow to heights generally varying from 40 to 60 
feet.” 

Of the Tastmuulan trees Mr. McKinney deals chiefly with 
blue gum, properly so called (H, globulus), and his conclusions 
as to ita cultivation are just what have been recently, but only 
recently, artived atin India. Ibis not Mr. McKinney's object 
to treat the subject of Hucalypti from a cultural point of view; 
and, therefore, it was no part of his duty to distinguish for ua 
ench one of the species he hns named, ns to whether it grows 
in temporato or tropical, in wet or dry, localities. Ie saya:— 

“The only Tasmanian tree which I propose to describe is the blue 
gum or Zucalyptus globulus. This isa tree which has attracted 
an extraordinary amount of attention, and to which have been 
ascribed almost all tho virtues of all the eucalypti, as well as some 
properties to which none of them has a claim. Wo have seen that 
a Committee of Victorians call it an imported tree, and I have 
looked in vain for its name in catalogues of the valuable trees of 
the other Australian colonies, Hence it is quite an error to term 
it ‘the Australian blue gum.” Tasmania, the native land of the 
Euealyptus globulus, possesses a very temperate climate, sud 
though it has somo extensive plains, is essentially a hilly country. 
Not only is the blue gum generally found on the mountains and 
hilly ground, but it has been ascertained that the trees grown in 
valleys or ravines furnish timber of inforior quality to that from 
the mountains. Yet the eucalyptus globulus is popularly dese 
cribed as a tree which is remarkably anited for plauting in marshy 
plains in tropical and semi-tropical climates. The explanation of 
thia extraordinary fallacy is no doubt to be found in the statement 
mado by the Victorian Committee, that the name “ blue gum” has 
been applied to nearly every variety of eucalyptus which supplied 
timber to the Australian market. Again the medicinal properties 
of the blue gum are much overrated, although it is beyond quee- 
tion that itand several others of the encalypti do possess such 
properties. ‘The aborigines of New South Wales made known 
these properties to the colonists long ago, but tho tree which 
chiefly suppliod thom with medicines was the red gum, 

“Tt is not improbablo that some of the Australasian trees which 
haye been acclimatized in various countries as blue gum, are those 
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known in Victoria nnd Tasmania as swamp gum. As much con- 
troveray hag taken place on this subject, and as the Tasmanian 
blue gum is oue of the most easily recognized of the eucalypti, a 
deseription of it will nat be out of place. The namo of this tree 
is probably derived from the whitish blue colour of both the leaves 
and bark in the early stages of its growth. Al thix period the 
Jeavos aro sessile and opposite, and are from 3 to & inchea in length 
and from 2 to 8% inches in breadth. They are round at the extre- 
mity,and have distinct upper and under surfaces. The duration of 
this series of leaves is uncertain, but iagenerally from two to six years. 
‘The second sories of Jenves begin to appear at the top of the tree and 
nt the extreinities of the branches, and the process of changing 
goes on sometimes for several yenrs till all the Jaaves of the firat 
sories have been displaced. The second series of leaves is entirely 
different to the first, being petiolate, alternative, and pendulous. 
They are generally from 4 to 8 inches in length, and from 1 to 14 
inches in brendth, are tapering, curved downwards towards the 
point or apex, and, like the leaves of other eucalypti, hang verti- 
eally. Tonn ordinary observer the two sides of oue of these 
loaves are precisely similar, When a tree is felled, or when any of 
the large branches are cut off, the shoots which apring from the 
stump have sessile leaves similar to those of young planta. The 
appearance of blue gum trees of from threo to nino yenra of age 
or of old trees which have been dressed, is, therefore, most peculiar ; 
the whitish-blue, rounded sessile leaves being a remarkable con- 
tenat to the dark green, pointed, pendulous ones. I had an oppor- 
tunity of noticing numerous instances of the former near Hobart 
Town in ‘Tasmania, and of the latter at Ballarat, whore imported 
blue gums have been planted slong the sides of the street, After 
the disappearance of the sessile leaves, the blue gum seems to be 
continually shedding the outer layers of its bark. This generally 
gives tho tree an untidy appearance, aa tho bark comes of, either in 
short curled pieces or in long shreds, which frequently hang loosely 
to the tree. When a strip of tho outer layer of bark ia pecled off, 
the surface exposed is of a bright buff colour, which, however, soon 
changes to grey. The timber of the blue gum is of a yollowish 
grey colour, of a close, straight grain, and has a epecific gravity 
of 105, As tho tree grows to’an enormous height, the timber can 
be had in very large pieces. It has a first class reputation, not. 
withstanding the fact, that it Las generally been cut ata bad time 
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of the year, and used without being preperly seasoned. It has 
tho disadvantage of being readily attacked by the teredo. 

“Tho trees which havo been mentioned, include the best known 
and most valued of the euculypti in Victoria and New South 
Wales. Besides these, there are some yariotics which will yet 
attract much attention. In an official publication of the former 
colony, it ia stated that a specimen of the Hucalyptus amygdalina 
was found in one of the mountain ranges in a north-ensterly direct 
tion from Melbourne, which proved to be 480 feet in height, and 
that another specimen monsured 81 feet in circumference.” 

A notice of tha aypross pine is worth reproducing :— : 

“Of the other trees indigenous to eastern and south-oastern 
Australia, probably the most important ave the red cedar and the 
eypress pine. Tho former is found chiefly in the north-enstern dia- 
tricts of New South Wales and in Queensland. It grows toa 
hoight of 150 feet, anda diameter of 10 feet, and the wood in 
colour resembles mabogany, but its specifie gravity is only 0-45, 
Owing to the enormous quantities of this timhar which are export. 
ed from New South Wales, tho supply is rapidly decreasing. It 
waa estimated in 1871, that the export to Melbourne alone amount- 
ed to 100,000 superficial feet per week. Red cedar combines 
great lightness with durability and a fair amount of strength, and 
it is very easily worked, 

“The cypresd pine seldom grows to a height of more than from 
50 to 70 fost, and a dinmetor of 14 fest, and the timber obtained 
from it has only about half the value of red codar. Tt is found in 
great abundance on sandy ridges and on low hilly. As the cypress 
pine is perfectly straight, and is easily worked, it is used very ex. 
tonsively, and the export of it is equal to that of red cedar.” 

In another place the author mentions that in the plains of New 
South Wales sandy ridges aro frequently met with, on which 
only a vory scanty crop of grass grows, but where the 
eypress pine flourishes. It cannot, he says, be called a Sst 
class wood, but is straight, easily worked, and not readily 
attacked by white ants. This would appear to be a tropical 
apecies. 

Mr. MeKinnoy also remarks on tho adaptability of the 
rod gum which he says likes alluvial soil and the nearness 
of moisture, adding that the best grows on the Murray river, 
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in a climate subject to hot winds, and not unlike that of 
Northern India. 

Tha most important troes of Western Australia are the jarrab, 
the tewart or tuart, and the kari, all varicties of oucalyptns. 
Jarrah is found in great abundance on the so-called ironstone 
ranges. It isa hard, close-grained, dark-red wood, bearing con- 
siderable resemblanca to red gum, It has obtained a very high 
reputation for strength and durability, and for resistance to the 
attacks of the white-ant and the teredo navalis. For these reasons 
it constitutes one of the most important of the exports of Western 
Australia, and considerable quantities of it have been sent to India 
for sloepers. ‘The reputation of jarrah timber was seriously injur- 
ed some years age, on aceount of the export of large quantities of 
an inferior yarioty found in the plains; India being intended as 
ona of the sufferers feom tho trausaction, It was then cloarly as- 
certained that jarrah timber of the best quality is foaud only on 
the mountain ranges.”” 

On the eubject of white ants the author writes :— 

«T brought somo eporimons of colonial wood with mo on my 
return to India, intending to ascertain to what extent they resiat 
the attack of white auls, but have not had time yet to do moro 
than make n ten days’ trial. I may mention, however, that speci. 
mens of ironbark, red gum, cypress: pine, jarrah, kauri, myrtle, 
blackwood and Ifuen* pino, after being buried for that period in a 
white aut’s nest where the ants were present in multitudes, re- 
mained untouched. (‘The last three woods are Tasmanian, and the 
last two ave much valued in cabinot-making) ” 

In conelusion we reproduce Mr. McKinney’s useful table of 
experitnents. 


* Called after the River Wuon, where it is abandanily found, 
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Exrertmunts on Austratastan Trips, 


Showing the Transverse and Ponsile Strength and the Elasticity, that 
of English Oak being unity. 
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Those experiments wore carried out chieily at the Woolwich Dockyard. 

The numbers to which “A” ig attached show the order in which the timber 
exporimented on at Sydney would bare stood among those experimented on at Woole 
wich, 
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Preparation of Bamboo Fibre Cor Paper-MWahking. 


10 THE EDITOR OF THE “ INDIAN FORESTER,” 


Dear Srx,—I have read with much interest in your last 
July number “The Report on the Preparation af Bamboo 
Fibre for Paper-Making by Mr. Smythies ;” and, although I 
am glad to see the subject so far has commanded the attention 
I think it merits, I cannot but regret that the operations were 
earried out under such very disadvantageous conditions, 

Were it attempted to manufacture bamboo stock in the 
manner pursued by Mr. Smythies, your editorial foot note 
would be fully warranted and endorsed by me, as most 
assuredly “ Stack” so prepared would be unremunerative. 

Ag these remarks, however, coupled to Mr. Smythies’ report 
unless met and explained, are calculated to most prejudicially 
affact the future prospects of an important industry, to farther 
which during the past two years I have devoted much careful 
investigation and practical experiment, I trast you will allaw 
me space to discuss and reply to them, and at tho same time 
to refer in detail to Mr, Sinythies’ report. 

Although it may appear egotistical, I think I may say I 
am recognised in our English paper trade as an authority, 
moro especially when raw fibres ara concerned. It may be 
temarked that as pioneer and patentee of this new induatry 
of bamboo paper stock, I am what may be termed “ blowing 
the horn,” but E am also largely interested in this question 
from a paper manufacturing point of view, seeing that at our 
works here we treat from 130 to 160 tons of ésparto weekly, 
from which we ptoduce 40 to 45 tons of fine printing papers, 
and convert the remaindar into half-etuff (pulp) and paper 
ateck which we sell to other paper manufacturers both in 
this country dnd abroad; and as to-day prices for esparto rufe 
high, and the quality is rapidly deteriorating, the introduction 


354 PREPARATION OF BAMBOO MURS FOR PAPER-MAKING, 


of any new material suited for our trade is a subject becom- 
ing more and more important, 

I believe bamboo to be that new material, its existence or 
production in India being practically unlimited; that execl- 
Jent paper can be made from it is testified by the sheet on 
which I am now writing, and that on which my pamphlet 
is printed, the result of my first experiments; aud I am 
aatistied that, under the system and by the process T proposes 
a manufactory for the preparation of paper stock favorably 
located to command a good supply of the raw material at 
yeasonable rates, and near a port of shipment to economise 
carriage, would prove a most remunerative undertaking, as, 
allowing ample margin, the prepared stock could be laid down 
in England at from £17 to £18 per ton, and there can be no 
doubt it will mect with a ready sale in this or any other 
market, realising a good profit on the capital invested. 

In giving comparative data in my pamphlet as to the prices 
and cost of other, raw materials used in the paper trade, I 
have been careful to avoid exaggeration, At page 88 I refer to 
the value of the lowest description of esparto, viz, African 
reduced to the same condition of “stock” as that to which 
I propose to prepare bamboo at £21 per ton; but I consider 
the latter, if properly treated, is superior even to Spanish 
esparto, say £25 per ton; and, as Mr. Smythies in his Report 
concludes that Its. 100 may safely be taken “as the cost 
of turning out a ton of fibre,” cven with freight and other 
charges added, there is ample margin for profit. 

Everything must have a beginning. Tu 1861 I was the only 
paper-maker using esparto: the importations this year will 
probably exceed 170,000 tons. Ta 1861 the imports of jute 
into England were about 50,000 tons; this yew they will 
exceed 300,000 tons. Indigo, coffee, tea, flax, rice, and 
latterly corn, have tended to swell the exports and increase 
the material prosperity of India, I believe bamboo fibre will, 
in the future, assume an equally prominent position, 

I will now refer to Mr. Smythies’ Report, by which it appears 
his operations were commenced on the lst August, and I 
therefore assume that the stems he treated were only about twu 
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months’ old, This is indeed indicated by their length and girth, 
although the latter may arise from a small variety of bamboo 
having been collected. I infer also that even from these stems 
a very considerable portion was removed (tho 4 or 5 top inter- 
nodes are mentioned) ; his dry yield morcover was only 10 per 
eent, i 

It is probable that stems only 12 fect long were taken, as in 
page 8 of my pamphlet (to which Mr. Smythies apparently 
refers) 1 mention that height ; which however refers merely to 
the probable tonnage per acre, producible from a plantation. 

From such extremely young stems the fibre would be very 
immature; they should have been allowed to grow till the con 
clusion of the rains, say October, when they would have 
attained probably a height of from 20 to 30 feet (the growth 
of the season in fact). The paper stock and paper I have 
made have been from stems from 20 to 26 feet long,—younger, 
the fibre is not sufficiently matured—older, it is too woody, 

The ordinary native sugar rolls are simply useless for crushing, 
Crushing, indeed, is not all that is required ; the stems must be 
passed through metal rolls, grooved or channelled, in order not 
merely to smash the knots or nodes, but to divide or split the 
stems into strips or ribands, which again must be eut across 
transversely before boiling, in order to admit free penetration 
and action of the alkaline ley. 

The rolls also must travel at considerable speed and be 
driven for economy by steam power. Oue set properly arranged 
will pass through sufficient stems to keep a factory producing 
60 tons of stock weekly fully supplied. 

* ‘The pans used for boiling, only 18 inches deep, are correctly 
termed evaporating pans; the harder boiled the more evaporat- 
ed, and the groater the waste of fuel. Mow indeed the bamboo 
atems were retained in these shallow pans while boiling is a 
puzzle tome. We use pans for boiling which contain one ton 
material constrnoted to economise fuel and avoid evaporation as 
much as possible. 

T hardly know what to remark on the ‘crude soda-from the 
bazar” used for the leys, but fancy it must have been potash, 
and probably in the state of carbonate, not caustic: if so, the 


856 PREPARATION OF BAMBOO FiBNE FOR PAPER-MAKING. 


ection on the bamboo would be nearly nil, and plain water 
almost ag effectual. 

Now of all the processes conuected with paper-making, 
and more eapecially the treatment of raw fibres, the proper 
adjustment of the alkaline ley is the most critical, and tech- 
nical knowledge is a “ aine gud non :” too strong a dose being 
most injurious and wasteful; too wenk 2 dose ineffectual. I 
therefore can readily understand how the fibre Mr, Smythies 
boiled, “was evidently in a less prepared state’ than my speci- 
men sent for comparison. 

The attempt to dry bamboo or indeed any raw fibre when 
once disintegrated and reduced to the tow-like condition of 
atock by mere exposure to the weather is simply inadmissible ; if 
for no other reason than the amount of dirt it would of neces+ 
sity pick up; purity, cleanliness and entire freedom from grit 
being an absolute necessity. Contaminated indeed by any 
extraneous matter, the finest quality of fibre would be sadly 
deteriorated in value. The drying apparatus I have in 
operation here is both simple and economical in its actiou, and 
perfectly independent of the weather as dried, the stock ia 
automatically removed to the hydraulic press aud baled up 
for transport like cotton or jute, 

I neod hardly hore refer to tho questions of collection and 
carriage of the raw bamboo stems, as these points must be 
governed by local considerations ; and will conclude this some- 
what lengthy letter, trusting the day is not far distant when 
tho English paper-maker may draw his supplies of material 
from our Indian Empire instead of a3 now being almost 
dependent on foreign countries, 

T beg to remain, 
Dear Sin, 
Yours faithfully, 
Tnos, Rourizpan, 
Crannnvon, NEAR Sunpentanp, 
The 25th Qetaber 1877. 


ere ener a 


857 


Report on the Erotic Srees in the Fuel Plantations of the 
Dundidroog Didision, Mysore. 


No, 1688—170, dated Bengalore, 29th October 1877. From 
the Conservator of Forests, Mysore and Coorg, to the Secre+ 
tary tothe Chief Commissioner of Mysore, 

T have the honour to submit a report on the number and 
condition of the exotics in the Nundidroog division fuel plan- 
tations, This report includes under the term “ exotics ” one 
species which is not indigenous to this part of the province, 
though it is abundant in Coorg and Western Mysore, and 
that is, Nundce Lagerstremia Microcarpa. 

2. The various Australian trees referred to—the Eucalypti, 
Acacia, Melanoxylon, and Watile or Acacia dealbata—have 
received no special care, Our object was to see whether or 
not they would thrive in tho fuel plantations under the same 
treatment as other trees common to Eastern Mysore. They 
were therefore raised with others in nurseries, and put out into 
pots at the same time and received no watering, nor any more 
attention than did the indigenous trees. 

3. The Carob ( Ceratonia siligua ) was taken great care of, 
At this date there are but 54 living plants. Of these 30 are 
not more thin 2 inches above ground, 20 but 6 inches, while 
four specimens have attained the height of, respectively, 2, 6, 
6, and 10 feet, The first diced down during the late droughts 
to 2 foet, but is now putting forth strong shoots and making 
good growth. All four are about eighteen months older than 
the smaller ones, which will, it is hoped, commence growing, 
now, 


4, There are seven mahogany trees, four of them being now 
8 feet in height. These were raised from seed sown on the 7th 
June 1875. A quantity of seed which had been sown in 
prepared nursery beds had not germinated; 25 selected seeds 
were theu suaked in camphor water (one ounce of camphor to 
e quart of water) for two hours, and sown in pots, Of these 
25 seeds, 14 germinated—cn the 9th day four, on the 10th day 
eight, and on the 12th day two, On10th July two died, and on 
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the 4th August another died, the largest living plant being then 
44 inches high. On the 16th September 1875 one was sent ta 
Lall Bagh, aud between that date and Ist October 1875 three 
more died. Four of the seven remaining trees were put out 
in October 1875 in large pits, and the other three put out in 
Febrnary 1876. All seven are still alive—one being 5 feet, 
two being 6 feet, and four being 8 feet in height, aud all look 
well, 

5. Since writing my report for 1876-77, threo Red Saun-) 
dev’s eoodlings have mado their appearance in the nursery beds 
from long dormant seed (ses paragraph 68 of Forest Report 
for 1875-76 ) ; they are prostrate, but look fresh and healthy. 

6. [regret to state that we have now but four sl acedlings 
left; they have been carefully tended, but with poor success. 

7, There are 1,078 Pinus longifolia seedlings, all small, in 
the nurseries. 

8. There are 118 Nundee seedlings and small trees, the 
tallest being 5 feet in height, and the smallest 2 feet, all look- 
ing well. : 

9. There are 194 Vaitle trees ( Australians), not counting 
the suckers thrown up; the tallest of these trees is 18 feet in 
height, and bulky in proportion, These wattles are seven 
years old, Many have throwu up suckers, and the parent 
trees flower and seed freely ; but the number of suckers and 
growth of the trees is small compared with the luxuriant 
growth of the same tree on the Neilgherries, The tree yields 
good fuel, and seems to have established itself, 

10. There ave 790 Hucalyptus robusta, 74 Eucalyptus globu- 
lus, and 1 Eucalyptus virgata. The older of these trees are in 
their fifth year, the youugor in their fourth year, Of the 
robusta, the tallest specimen is 35 fect in height; two measure 
25 feet, two measure 18, and nineteen measure 15 feet. The 
remainder are below that, and some three hundred of them 
are but 3 feet and under, 

Of the glodutus, ouo is 40 fect, one measures 35 feet, one 
and of the remainder, two are 2 feet and the 


30 feet; : 
aE The solitary virgata is 30 


others between that and 21 feet. : ny , , 
feet. Ihave called this “ virgata,” it being identical in 
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appearance with two Ewealypti so called, which used to stand 
near the old monkey-house in the Lall Bagh. These trees were 
cut down two or three years ago, when the improvements were 
carried out in the gardens. Tho tallest Hucalypti owe theit 
rapid growth, as compared with the others, to their being near 
water-courses or in richer land, Those in land with too much 
water lying on it have not doue well. The tree seems, with 
us, to thrive best in a good loam with & liberal supply of run- 
ning water not far off. It is, perhaps, early to pronounce on 
them yet, especially as they have had to go through two 
abnormally dry seasons, Of the three kinds ( robusta, globulus, 
and virgata), 209 are 6 feet and upwards, and the larger 
specimens have flowered. If once well established, they would 
sell well as poles, if nothing else. 

ll. There are 26 Acacia melanorylon, the tallest of which 
is 10 feet; three measure 8 fect, four measure 5 feet, and the 
rest are under that. They do not promise well. . 

12, ‘here ave other exotics in the Danaroydroog planta- 
tions, and a further report will be submitted on them after 
inspection, The state of the Fucaly pti near Santawarri, in the 
Nagar division, was reported in my annual report for 1873-74. 
They will be again reported on hereafter. This report treats 
only of tho exotics in the fuel plantations near Bangalore, and 
is compiled from Mr. Hutchins’ inspection report made in the 
current month. 


Abstract. 
. Number. 

Carob.— Ceratonia siliqua tes aes 54 
Mahogany.—Swietenia mahagont =. sis v 
Red Saunders.—( Péerceanpus santalinus ) we 8 
SAl.—( Shorea robusta ) ws ess ne 4 
Wattle.—( Acacia dealbata) ae awe «104 
Eucalyptus robusta... we 790 

Gum twanf »  globulus , a 7A 
” virgata ws ae 1 

Australian Blackwood.— deacia melanoxylon Pea 26 


Toran w+ 1,153 
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The Origin of the Carbon in Plants. 

Mx. 3. W. Mows has made in Prof. Sach’s Laboratory at 
Wiirzburg some researches on this subject during the snmmer 
of 1876, A detailed account of these, with the conclusions at 
which he has arrived, is promised in the Landwirthschafitiche 
Lakrbacher von Nathusius und Thiel, but a brief account will 
be found in the last number of the Archives Neéerlandaises, tome 
xii, 4me livre. A plant with green-coloured cells can, under 
the influence of light, take the earbon it requires from the 
atmosphere, releasing, in the act of doing so, so much oxygen. 
This is a fuct, too well vouched for by the experiments of Bous- 
singaalt, Vogel, Ranwenhoff, and Harting, to admit of a doubt, 
but the quantity of carbon dioxide in our atmosphere is very 
small, and the quantity of carbon stored up during, say, a 
summer's growth in some large forest, is very great. More- 
over, the roots of such plants are fixed in a soil which is highly 
charged with carbonaceous products, so the question quite 
naturally arises : May not the roots take up some of these atoms 
of carbon rendy to their hand? Or may they not at least take 
up the carbon inthe form of carbon dioxide, send this up the 
green granules in the leaves, and so give them n more abundant 
supply than they could get from the surrounding air? Besides, 
is it not a fact that most plants seem to thrive in a fine rich 
leaf mould, and may not its richness in carbon be partly the 
cause? Qne of tho first questions Mr. Moll set himself to 
answer was: Can leaves decompose carbon dioxide which is 
furnished to the root of the stem from which the leaves spring ? 
Now, starting with assont to Prof. Sach’s discovery that the 
starch of the chlorophyll granule is the first visible product of 
the fixation of some carbon atoms, there was here a ready 
method of proving whether this were so or not. In the course 
of several experiments it was contrived that leaves destitute of 
these starch granules should be in an almpsphore Geprived of 
earbon dioxide, while at the same timo they were well exposed 
to the influence of light. The roots were fixed in moist soil 
well supplied with carbon dioxide, and the reault was that 
under these circumstances no starch granules were formed ; and 
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in a modification of this experiment, where one portion of a 
leaf was allowed to be exposed to ordinary air, that portion at 
once set to forming its starch, Botanists, no doubt, will wel- 
come the publication of the experiments of which we have now 
only the brief result ; doubtless more research will end in more 
discoveries in this most interesting field, for how cnn one 
account for the fret that some plants do, as we might say, fatten 
by feeding on carbon atoms, although these very plants cannot 
take these atoms when in union with oxygen ?—Natuve, No. 
435, February 1878, 


Alethod of Demarention by means of alternate Trenches. 


7O THE EDITOR OP THE “INDIAN FORESTER,” 

Sin,—A short description of a very simple and effective 
method employed in demarcating Rath lands in the Bhua 
and Phalian ranges of the Shahpur and Gujrat districts, may 
interest some of your readers. 

Tt must first, however, Le understood that in these ranges 
neither stones nor lime are procurable, so that bricks would 
have to be used if boundary pillars had to be constructed, 
and lime brought from a considerable distance. 

It, therefore, seemed to me that a system of alternate trench- 
es with blank spaces between would be the best method of 
defining the boundaries of these Rakhs, which conclusion was 
principally suggested by observing that the old plough lines, 
by which means the limits of these jungles were defined, 
when they were under the charge of the district authorities, 
were still visible, even though they had not been renewed for 
three or four years. : 

After several triale it was found that 50 feet of trench, with 
150 feet of break, and again 50 fect of trench defines the 
boundarics in a very complete manner, it being, of course, 
necessary in soméinstances to place the trenches closer or 
wider apart, towards the end of a line, on account of the 
length of boundaries from angle to angle not being an exact 
multiple of 200 feet. 
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The best dimensions for the trenches are found to be 8 fect 
wide at top, 1 foot at bottom, and 1} feet deep, the earth from 
the trench being thrown back on the inside 2 feet from the 
edge of the trench, and at the angles 25 feet of trench is dug 
on each line so as to indicate the direction of the boundaries. 

This method of demarcation has cost about Rs, 8 per mile of 
boundary, whereas the expense of coustructing four brick 
boundary pillars of a substantial kind would be at least Rs, 25 
per mile, and the cost of cleauing out the trenches once in 
three or four years will be very trifling, and much less than 
that of repairing expensive boundary pillars. 

Another advantage of this method is, that the trenches 
being situated only 150 feet apart, are, of course, much easier 
distinguished than boundary pillars situated 2 quarter of a mile 
apart, especially when the jungle is thick. 

It is perhaps unnecessary to observe that this system of de- 
mareation is only applicable to forests situated on nearly level 
ground, and where there is not much chance of the trenches 
being rapidly silted up, such as on the hanks of rivers or 
nullahs. 

The spoil banks are being sown with Kiker, Phullat and ether 
tree seeds not common in these Rakés, so that when the trees———— 
grow up an additional means of distinguishing the boundaries 


ill be afforded. 
vi a Yours faithfully, 


E. McA. M,, 
Assistant Conservator of Foreata, 


Assistant Conservator of Foreata, 


Extracts from “Beports from B. B.'s Consuls of the 
Wanutacture, Commerce, ete, of their Consular Dis- 
tricts, 1877. 

PLantations oF Trans. 

1.—Franee, Algeria. 

For some years past the Colonists, encouraged by prices and 
by the suceesses obtained by the great Companies, have begun 
to mako plantations of trees, amongst which the Eucalyptus pre- 
dominates. To give still farther encouragement, the Govern- 
ment has proposed that plantations should be made in overy 
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Commune, and will share the expense, From an inquiry lately, 
held by the Sovidté de Climatologie of Algeria, its results that 
wherever the Exealyptua has been planted tos large extent, 
the intermittent fevers so common in the marshy districts have 
diminished in frequency and intensity. This, however, I buve 
made the subject of a separate report. 


Aura. . 
Notwithstanding the difficult, oxpensive and imperfect moans 
of transport, the export of Alfa continues to increase. During 
the second half-year of 1875, and the first of 1876, 45,000 tons 
have been exported from one place alone, A new develop- 
ment will soon be given to this branch of Algerian industry ; 
now lines of railways are in conrse of construction, and larga 
concessions of the land on whieh it grows have been granted 
to them ; thus 233,000 hectares have beon farmed for the sum 
of 160,000 fr. 
The European uations import Algerian Alfa in the fellowing 
porportions :— 


Per cent. 
England buys of the whole produce... ie FID 
Spain ae ‘a ee 
vovemae "France ve aes oe 4 
Belgium. si . ae 85 
Portugal. Pay or woe 2.5 


The average price por ton is 145 fr. in the port of Oran. The 

whole traffic of the province is about 1,000,000 kilos. 
Fonrnsts. 
1.—Persia. ; 

Tn the year 1876, 2,170 tons of boxwood were cut down in 
the province of Ghilan, making about 60,000 pieces, When it 
is considered that scarcely more than one piece can be got out 
of one trev, aud that thence upwards of 200,000 trecs werd 
hewn down last year alono in Ghilan and Mazendcran, it will 
be readily understood that however thick the jungle may be, 
this extensive cutting down of the forests must have an effect 


‘his ia principally for re-exportation ta Hogland, 
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on the climate of these regions; and it is to be observed that 
within the last few years, in fact since boxwood has been cut 
and vice cultivated, a much smaller amount of rain has fallen 
on tho side of the Elburz Mouniaius, which tends to make the 
country less feverish and unhealthy than it was in days gone 
by. 
Oxive Orn. 

2.— Persia. 

The olive grovea of Rudbar yield a very fuir quantity of 
oil; but its quality, as a general rule, is very inferior, and is 
only sited to the manufacture of common soap. In proper 
hands ita value might be considerably enhanced. A small 
quantity of salad oil is produced by the Armenians equal in 
flavour and clearness of colour to the best Italian oil. Some 
specimens of this article of trado in its purified condition have 
been sontito Teheran by the Naser-ul-Mulk, who takes a gront 
interest in the development of the resources of the country, is a 
specimen of what. it can produce; andithas been highly ap- 
proved of. ‘There is amplo room for the establishment at Rudbay 
of several oil presses propelled by the waters of the Sefedrood, 
and the opening up of a great trade in this branch of industry. = 
Tho price of olives on the spot is $s. Gd. perowt. = 

Mazenperan. 
8.—Persia, 

During the carly part of the year the district of Tenckaboun 

exported 5,800 tons of boxwood, Messrs. Vasilindes & Co. 
having cut down nearly 170,000 trees to effect this object. 
Every piece of boxwood worth exporting must be of at least 9 
inches in diameter and between 4 and 5 feet in length; the 
wood must be straight and be free from cracks; each piece 
weighing on an average 70tbs. On the Coast the 1,000 pieces 
are worth from 1202. to 1602, The boxwood of Tenekaboun is 
superior to that of Qhilan. 

The wood ont down in 1876 was sent to Roston for transmis- 
sion to England; but the market being overstocked, and ru- 
mours of war being afloat, it is unlikely that Messrs. Vasilindes 
& Co. will cut down any more wood in 1877. Merchants who 
last year invested money in this article lost by it, 
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Serefo-inch ov Cant-hooks. 


TO THE EDITOR OF THE “INDIAN FORESTER.” 

Dean Sir,—I should be glad to hear if any of your readers 
has seen the “ Serew-jack or Cant-hooks” made use of in the 
working of a forest in India or the Continent of Europe ? 
T had never seen either before L went to New Zealand, where 
one or othor is invariably used in “ exploitation” to even better 
advantage than the “ drempe” in the Black Forest. 

Should their use be unknown to us, I purpose sending you 
descriptions and drawings ; and importing specimens for intro- 
duction into our forests. 

Faithfully yours, 
J. Camppert Waker. 
Mannas Crus, 7#h January 1878. 


Planting in Bamboo Tubes, 


TO THE EDITOR OF THE “ INDIAN FORESTER,” 

Sm,—With reference ta the. method of plantiog in bamboo 
tubes OF pots described in October number, it may be worth not- 
ing that the plan has been tried preliminarily, and will be gene- 
rally to some extent, in the Bangalore plantations, next planting 
season, It seems eminently fitted for use in the western for- 
ests; in the case of Tonk some cheap expedient being required 
to root the plants, before the dry season is upon them, more 
deeply than ina state of nature, In a drier climate the fol- 
lowing objections occur to the use of these bamboo sections 
‘as described. Four or five inches is much too small, and an in- 
crease of diameter must go with increased length, giving oa a 
result nothing moro than a clumsy and costly pot. 

The bamboa section, wuless small and tender, (ns Mr. Rout- 
ledgo put it), would only rot away, at once, in a damp cli- 
mate. Pieces of the ordinary bamboo about here, an inch 
internal diameter, have beon in wet soil for months, and show 
no sign of rotting, I may here state that sections 4”, 8” and 12" 
long with plants of Casuarina equisitifolia, Fugenia jambolanum, 
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and Terminalia tomentoga were put out last September. They 
were properly watered and cared for, and taken up and inspect- 
ed monthly, They made little growth during the firet two 
months, Afterwards, the Zerminatia died out, but some of the 
others came on, and at the present time seem to haye adapted 
themselves to the conditions. Of the 40 plants in 40 pipes 
there remain now 
4" pipes +» 8 plants now alive, of which 6 have 
got their roots showing at the bot- 
tom of the pipe. 


8" pipes ++ 10 plants now alive, none with roots 
showing. 
12" pipes ses Ditto. ditto. 


They averago 3” in height. 

It has been found by experience that in this climate young 
trees must be put out with their roots intact to the depth of a 
foot, and be in the way of rapidly extending them downwards 
two feet more, before the first dry sensona condition which 
requires something more than bits of bamboo for its fulfilment. 
Kap-Hanpr. 


